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ABSTRACT 

Aims. We performed a detailed membership selection and studied the accretion properties of low-mass stars in the two apparently 
very similar young (1-10 Myr) clusters cr Ori and A Ori. 

Methods. We observed 98 and 49 low-mass (0.2 - I.OMq) stars in cr Ori and A Ori respectively, using the multi-object optical 
spectrograph FLAMES at the VLT, with the high-resolution (R -17,000) HR15N grating (6470-6790 A). We used radial velocities, 
Li and Ho- to establish cluster membership and Ha and other optical emission lines to analyze the accretion properties of members. 
Results. We identified 65 and 45 members of the cr Ori and A Ori clusters, respectively and discovered 16 new candidate binary 
systems. We also measured rotational broadening for 20 stars and estimated the mass accretion rates in 25 stars of the cr Ori cluster, 
finding values between 10"" and lO^^ 'Mg yr"' and in 4 stars of the A Ori cluster, finding values between 10"" and IO^'^ 'Mq yr"'. 
Comparing our results with the infrared photometry obtained by the Spitzer satellite, we find that the fraction of stars with disks and 
the fraction of active disks is larger in the cr Ori cluster (52±9% and 78+16%) than in A Ori (28+8% and 40±20%). 
Conclusions. The different disk and accretion properties of the two clusters could be due either to the effect of the high-mass stars 
and the supernova explosion in the A Ori cluster or to different ages of the cluster populations. Further observations are required to 
draw a definitive conclusion. 

Key words. Stars: formation - Stars: pre-main sequence - Stars: late-type - open clusters and associations: individual: cr Ori, A Ori 



' 1. Introduction 

The time evolution of accretion properties and disk dissipation 
mechanisms in young stars are two of the main open issues in 
the star formation theory. The analysis of the accretion proper- 
ties of the stellar populations belonging to young clusters, using 
high-resolution (R ~20,000) spectroscopy, is a powerful tool to 
investigate these questions. Among young clusters, cr Ori and 
A Ori are two of the richest clusters near the Sun in the age range 
(1-10 Myr) during which young stars l ose their circumstellar 
disk and stop accretin g material from it (Hartman n et alJ[T998t 
iHaisch et al. 2001; Sic ilia-Aguilar et al.l l^05. 2006). 

The cr Ori c l uster was discover ed by the ROSAT satel- 
lite dWoig [19961 [Walter et all [19971) around t he 09.5 V bi- 
nary star cr Orionis AB (distance 352^^^* pc, [Ferryman et alj 
[19971). Because of its proximity and very low reddening 
( [Oliveira et al.[ [2004[) . during the last decade cr Ori has be- 
come one of the best studied young clusters. Its low- 
mass and substellar population, extending down to planetary- 
mass objects, has been extensively observed by photome- 
try and low-resolution spectroscopy, both in infrared and 
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200 ^, while its hi gh-mass stellar content has been studied 
by Caballerol ([2007h . The estimated median age of the cluster 
ranges from 1 to 8 Myr, depending on the assumed distance 
and measurement method adopted by different a uthors. Using 
measii remei its of tang ential and radial velocities, [Jeffries et al.[ 
( [20061) and [Caballerol (2007) argued that, in the same region 
of the cr Ori cluster, there is a sparser, kinematically sepa- 
rate young stellar population belonging to the Orion OB lb 
association. [Zapatero Osorio et al.[ ([2002[) using low-resolution 
spectroscopy of a sample of 27 low-mass and substellar ob- 
jects, estimated a fraction of about 30-40% of classical T 
Tauri stars (CTTSs), while the fr action of circumstellar disk s 
(33+6%) was first determined by [Oliveira et al] ([2004 [20061) . 
using infrared photome tric data in the K and L bands. Recently, 
[Hernandez et al.[ ([2007h used a near-infrared survey carried out 
by the Spitzer satellite to investigate the disk properties of 336 
candidate members, finding that 34% of them harbor a circum- 
stellar disk (27% having thick disks and 7% having evolved op- 
tically thin disks). Moreover, they found that the total fraction of 
stars with disks decreases with increasing mass from 36% (31% 
with thick disks) for low-mass T Tauri stars to 15% (4% with 
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thick disks) for Herbig Ae/Be stars. Finally, the X-ray properties 
of high-mass and low-mass cluster members have been studied 
byfS anz-Forcada et al. (2004) and Franciosini e t al, ( 2006) using 
the XMM-Newton satellite. 

A Orionis is an 08 III star (distance 400 pc, 
i Murdin & PenstonI \\Wh which excites the HII region S264, 
delimited by a dust ring with a di ameter of 9° discovered by the 
IRAS satellite dZhang et alJll989D . The cluster, distributed over 
an area of 1 square degree around the 08 star, was discovered 
by iGomez & Ladd (Il998h together with two clusters located 
in the nearby clouds B30 and B35, by analyzing the spatial 
correla ti on among the Ha sources discovered by iDuerr et al] 
(Il982h . iDolan & Matiiieul (11999^. using medium-resolution 
spectroscopy, selected 72 members brighter than R - 16 
around A Orionis and found that the fraction of CTTSs (7%) 
belonging to the cluster is very low if compared to other clusters 
and star-forming r egions in the same age range (1-10 Myr). 
iDolan & Mathieul (|2001L |2002|) extended this analysis to the 
whole region and suggested that the star formation process 
started 8-10 Myr ago, with an accelerating star-formation 
rate, and stopped 1-2 Myr ago after a supernova explosion, 
which shredded the central cloud and formed the current gas 
ring. They also suggested that, before the supernova explosion, 
the cluster was still bound to its natal cloud, therefore the 
young stars closer to the central OB stars, including also 
the supernova progenitor, lost their circumstellar disks due 
to photoevaporati on by the far-ultraviolet emission from the 
high mass stars. iBarrado y Navasc ues et al.l (2004) selected 
170 candidate members through deep optical photometry and 
performed low-resolution spectroscopy of 33 very low-mass 
and substellar objects. The properties of circums t ellar d isks 
have been studied by iBarrado v Navascues et al.l (I2007h by 
means of the Spitzer satellite. They found that the total fraction 
of members with disks (both thick and evolved optically thin 
disks) is 31%, but the fraction of stars with a thick disk is only 
14%. They also found that the distribution of Class II stars is 
inhomogeneous, namely, most of them are located in a filament 
that goes from A Orionis to the B35 cloud. Moreover, since 
several Class II stars are located near the cluster center, they 
argued that high-mass stars and the supernova explosion had no 
effect on the circumstellar disks. 

Although the two clusters have been extensively observed 
during the last decade, only few spectroscopic data at a resolu- 
tion equal to or higher than R - 10, 000 - 15, 000 are available 
and, especially for the cr Ori cluster, most of the cluster members 
have been selected by means of photometry only. Therefore, the 
catalogues of members of both clusters are likely contaminated 
by foreground field stars or young stellar objects belonging to 
different populations, and the accretion properties of the known 
members are poorly determined. 

We performed high-resolution spectroscopy of two large 
samples of s tars in the cr Ori and A Ori clusters, using FLAMES 
at the VLT (iPasquini et al.ll2002l) . in order to select new high- 
probability cluster members, to identify CTTSs using Ha emis- 
sion and other accretion indicators and to measure mass ac- 
cretion rates (MARs). Moreover, the comparison between the 
"twin" clusters cr Ori and A Ori is a powerful tool to investigate 
th e origin of the pre sumed lack of CTTSs in the A Ori cluster. 
In lSacco et al.l (|2007|) we reported a first important result for the 
cr Ori cluster, obtained from the analysis of these data, namely, 
the discovery of three Li-depleted stars, with isochronal and nu- 
clear ages greater than 10-15 Myr In this paper, we focus on 
the other results obtained by these data. 



The paper is organized as follow: in Sect. |2] we describe 
target selection, observations and data analysis; results are pre- 
sented in Sect.[3]and discussed in Sect. ID where we also perform 
a comparison with the infrared data obtained by the Spitzer satel- 
lite. Conclusions are summarized in Sect.|5] 



2. Observations and data analysis 

2.1. Target selection 

We selected sources in the cr Ori and A Ori cluster regions in the 
spectral range K6-M5, which, for a 5 Myr cluster at a distance 
of about 400 pc, corresponds to the magnitude ranges 13< R < 1 8 
and 11< J <15. All selected sources, except 4 objects without 
optical photometry, are plotted in Fig.[T] where different symbols 
indicate the membership information available before this work. 

For the cr Ori cluster, targets were selected using optical, 
infrared and X-ray data. Optical and infrare d data were re- 
trieved from the literature dWoUd [199 6: Zapat ero Osorio et al.l 
120021: ISherrv et al.ll2004l: lKenvon et al. 2005)"and the 2MASS (2 
Micron All Sky Survey) catalogue ( Skrutskie et al. 2006). X-ray 
data were retrieved from lFranciosini et alj (2006). We selected a 
total of 98 objects; of these, 18 are probable members on the ba- 
sis of low-resolution spectroscopy, 66 are candidate members on 
the basis of optical and/or infrared photometry compatible with 
an age ^10 Myr (taking also into account the error on distance) 
and the remaining 14 objects appear to be non-members based 
on photometry, but have no spectroscopic information. Of the 98 
targets, 53 were also detected in X-rays. 

In the A Ori clus ter we observed 49 so urces, included 
in the catalogues bv Dolan & Mathieul d 19991) (5 objects), by 
IBarrado v Navascues et all ( |2004 (34 objects) or by bot h (10 
objects). The stars included in the lDolan & Mathieul ( 1199 9) cat- 
alogue are probable members on the basis of medium-resolution 
spectroscopy, while the other stars are candidate members based 
on photometric selection, with 3 objects confirmed as members 
also by low-resolution spectroscopy. 

The sources selected in the cr Ori and A Ori clusters are 
listed in Table [T] and in Table |2| respectively. Optical and 
infrared magnitudes are retrieved from the literature; spec- 
tral types for 18 stars are from previous spectroscopic studie s 
dZapatero Osorio et al.l 120021 : IBarrado v Navascues et a n i2004 . 
while for the other stars t hey have bee n derived from the R - I 
color, using the scale of iKenvon & H artmann d 1995b interpo- 
lated for each half subtype. We did not derive spectral types from 
our data, because the spectral range covered by our spectra does 
not include enough spectral features for the classification, and 
because veiling affecting accreting objects prevents the use of 
spectroscopic indices based on flux ratios. For the stars with a 
spectroscopic classification already performed by other authors, 
we checked that the discrepancy between photometric and spec- 
troscopic spectral type is <1 subtype for 12 stars, between 1 and 
2 subtypes for 4 stars and of 2.5 subtypes in 2 cases (S07 and 
L44). 

We cross-correlated our list of targets with the cat- 
alogues of stars observed by the Spitzer satellite, pub- 
lished by Hernandez et al. (2007) for cr Ori and by 
IBarrado v Navascues et al.1 d2007l) for A Ori. W e have 83 
sources in common with the lHernandez et al] d2007l) catalogues, 
78 with the catalogue of probable members and 5 with the 
catalogue of uncertain members, and 44 sources in common 
with the Barrado v Navascues et al. (2007) catalogue. Taking 
into account the classification based on the slope a of the 
spectral energy distributions in the 3.6-8.0 pm spectral range. 
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R-l R-l 

Fig. 1. Color-magnitude diagrams of the selected objects in the cr Ori (left panel) and A Ori (right panel) clusters. In the left panel, 
triangles represent the probable members on the basis of low-resolution spectroscopy, circles represent the candidate members on 
the basis of photometry and squares represent the non-members on the basis of photome try; filled symbols mar k sources with an 
X-ray counterpart. In the right panel, trian gles represent the sources included only in the Dolan & Mathieul(ll999h catalogue, circles 
represent the sources included only in the iBarrado v Navascues et"aLl (|2004|) catalogue and squares represent the sources included 
in both catalogu es. Con tinuous and dotted lines are, respectively, isochrones at 1, 2, 5, 10 and 20 Myr and tracks at 0.2, 0.3, 0.4, 0.6, 
1.0 Mq from the fSiess et al. (2000) models, using the Kenvon & Hartmann ( 1995) table for the conversion of colors and magnitudes 
into temperatures and luminosities. Isochrones and tracks are corrected for the distance modulus (7.72 and 8.01 for cr Ori and A Ori, 
respectiv ely) and in the case of A O ri also for reddening, considering a color excess E(B - V) - 0.12 ([Piplas & S a vage. 1994) and 
using the lMunari & Carrarol d 19961) transformation laws; for the cr Ori cluster, as discussed bv lOliveira et al.l (|2004|) . reddening is 
negligible. 



in the cr Ori cluster sample there are 34 stars harboring a 
circumstellar disk {a > -2.56) and 49 diskless stars, while in 
the A Ori sample there are 1 1 stars with a circumstellar disk and 
33 diskless stars. 



strument overheads. The cr Ori cluster was observed in 6 runs in 
October and December 2004, while A Ori was observed in 8 runs 
in October and November 2005. The observation log is reported 
in Tables 



2.2. Observations and data reduction 

Observations were carried out using the fiber-fed multi-object 
spectrograph FLAMES (Fiber Large Array Multi Element 
Spectrograph), mounted on the UT2 telescope at the VLT 
dPasquini et al.l |2002|) and operated in the MEDUSA mode 
(132 fibers, each with an aperture of 1.2 arcsec on the sky). 
We used for both clusters the high resolution HR15N grat- 
ing (6470-6790 A, spectral resolution R =17,000 and nomi- 
nal dispersion 0.1 A pixel '), which includes the lithium line 
at 6708 A, the Ha line (6563 A) and other emission lines in- 
dicative of accretion and outflow phenomena (Nil at 6583 A, 
Hel at 6678 Aand SII at 6716 and 6731 A). For A Ori only, we 
used also the HR21 grating (8480-9000 A, spectral resolution 
R =16,200 and nominal dispersion 0.13 A pixel '), which in- 
cludes the Ca II infrared triplet, but, since no star in our sample 
shows signs of Ca II emission due to accretion phenomena (see 
Sect. 13. 3t . these spectra have been used only for the measure- 
ment of the radial velocity (RV). For both clusters the FLAMES 
field of view (diameter 25') was centered around the high-mass 
central star which gives the name to the cluster (RA=5h 38m 
48.9s, DEC= -2d 34m 22s and RA=5h 35m 06.5s, DEC= 9d 
54m 0.0s, Equinox J2000, for cr Ori and A Ori, respectively). 

Observations were performed in service mode and were di- 
vided into separate runs of 1 hour duration each, including in- 



Table 3. Observation log. 



cluster 


setup 


exposure 


run dates 






time" (m) 




o-Ori 


HR15N 


43.2 


2004-10-01 


o-Ori 


HR15N 


40.3 


2004-12-01 


cr Ori 


HR15N 


43.2 


2004-12-02 


cr Ori 


HR15N 


43.2 


2004-12-03 


cr Ori 


HR15N 


43.2 


2004-12-04 


o-Ori 


HR15N 


43.2 


2004-12-09 


A Ori 


HR15N 


46.0 


2005-10-15 


A Ori 


HR15N 


46.0 


2005-10-16 


A Ori 


HR15N 


46.0 


2005-10-17 


A Ori 


HR15N 


46.0 


2005-11-10 


A Ori 


HR21 


46.0 


2005-11-12 


A Ori 


HR21 


46.0 


2005-11-12 


A Ori 


HR21 


46.0 


2005-11-12 


A Ori 


HR21 


46.0 


2005-11-23 



a: Excluding instrument overheads 



Data reduction was performed using the GIRAFFE gir- 
BLDRS pipeline vers. 1.12, following the standard steps 
(iBlecha & Simondll2004l) . which include bias subtraction, divi- 
sion by a normalized flat-field, correction for the diff'erences in 
the fiber transmission, and wavelength calibration using a dis- 
persion solution from a Thorium-Argon arc lamp. The spectra 
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Fig. 2. Spectra of 4 stars of the sample. The three upper rows show spectra obtained with the HR15 grating: in the left panels we 
show the whole spectral range, while the middle and right panels show the range around the Ha and the Li line, respectively. For 
star S71, in the right panel the SII doublet at 6716 and 6731 A can also be seen. The bottom row show a spectrum obtained with 
the HR21 grating: the whole spectrum is shown in the left panel, while the middle and right panels show the range around the Call 
triplet. 



processed by the pipeline are not corrected for instrumental re- 
sponse and sky background, but, except for the RVs, all measure- 
ments were performed on the sum of the spectra recorded in the 
different runs, after subtracting a sky background spectrum. The 
sky background was calculated independently for each observ- 
ing run, using a set of fibers homogeneously distributed over the 



field (10 for cr Ori and 20 for A Ori). For each run, we averaged 
a subsample of sky spectra without intense spikes. To increase 
the signal-to-noise ratio (S/N) for Une measurements, we then 
suimned together, for each source, the spectra from the different 
runs. The S/N of the summed spectra ranges from ~10 for stars 
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with / ~16, to ~90for stars with / ~14 and to ~170 for stars with 
/ ~12. Some examples of stellar spectra are shown in Fig.|2] 

2.3. Radial velocities 

We measured, independently, the RVs in each observing run, 
with the aim of identifying cluster members and selecting 
candidate binary systems. RVs were measured by Fourier 
cross-correlation dTonrv & Davisin"979l) . using the IRAFQ task 
FXCOR. In brief, all the spectra were cross-correlated with one 
template spectrum chosen among the stars belonging to the ob- 
served sample (stars S07 and S56 for cr Ori and L04 and L17 
for A Ori). Specifically, stars S07 and L04 have been used only 
for earlier type stars, and stars S56 and L17 for the others. The 
template spectra have been selected on the basis of their spec- 
ti-al type (K and M), high S/N (40-200), low rotational veloci- 
ties (line full width at half maximum <0.6 A) and because they 
do not show any accretion signatures. However, the Ha, other 
emission lines and telluric lines have been excluded from the 
cross-correlated spectral range. In order to determine the RVs 
relative to the solar system, we measured the centroid shifts of a 
selected group of lines in the template spectra, using the IRAF 
taskRVIDLINES. 

For the stars with a single main peak in the cross-correlation 
function and with all the RVs in agreement within 2cr, we com- 
puted a mean RV as the weighted average of the different mea- 
surements. The measured RVs are given in Tables[T]and|2]for the 
cr Ori and the A Ori cluster, respectively. The other stars, classi- 
fied as candidate binaiies, are discussed in Sect. l3.ll 

2.4. Rotational velocities 

We were able to measure the rotational velocities (vsin /) of 20 
stars and to estimate a vsin / upper limits of all the remaining 
members identified in the two clusters (see Sect. |3.2| i and not 
classified as binary systems (see Sect. 13. lb . 

Rotational velocities were measured by cross-correlating the 
spectra of each star with the spectra of the stars L04 (for stars 
with spectral-type earlier than M2) and S88 (for stars with later 
spectral-type stars), using the IRAF task FXCOR. Both stars 
used as templates show very narrow lines (full width half maxi- 
mum -FWHM-<0.540 A) and have S/N >20. Specifically, vsin / 
is related to the FWHM of the Gaussian which better describes 
the peak of the cross-correlation function by a calibration func- 
tion. In order to derive the calibration function, we first cross- 
correlated each template spectra with itself artificia lly broadene d 
at diff'erent velocities using the rotational profile of lGravl (Il992l) : 
then, we fitted the relation between the values of FWHM and the 
rotational velocities with a third order polynomial. 

Errors on vsin / depend on the uncertainties in the cross- 
correlation process between the template and the stars spectra; 
these have been estimated by varying the Gaussian fit parame- 
ters within reasonable ranges. Moreover, taking into account the 
features of the template spectra and the uncertainties in our pro- 
cedure, we concluded that the lowest measurable rotational ve- 
locity is ~17 km/s, which corresponds to a line broadening equal 
to the instrumental broadening. 

Inferred vsin/ and upper limits are listed in Col. 12 in 
Tables [T]and|2] 

' IRAF is distributed by the National Optical Astronomy 
Observatory, which is operated by the Association of Universities 
for Research in Astronomy, Inc., under contract to the National Science 
Foundation. 



2.5. Pseudo equivalent width of absorption and emission 
lines 

We measured the equivalent width of the Li line at 6708 A and 
of 5 emission fines (Ha, Nil at 6583 A, Hel at 6678 A and SII at 
6716 and 6731 A), using the IRAF task SPLOT, by integrating 
the area under the continuum level. For the lithium line, we inte- 
grated all the spectra over the same range (6705.8-6709.5 A at a 
rest reference frame). For the emission lines, we integrated on a 
spectral range different from star to star, because accretion lines 
can be shifted or broadened, depending on the velocity of the 
outflowing or accreting material. The lithium line measurements 
are reported in Tables [1] and |2] while the emission line measure- 
ments are reported in Tables |4] and |5] for the cr Ori and the A Ori 
clusters, respectively. Due to the presence of molecular bands, 
which strongly affect the spectrum of late-type stars, the EWs 
are measured with respect to a false continuum. To remark this 
point, in the rest of the paper we refer to these measurements 
as pseudo-equivalent widths (pEWs). We did not measure any 
pEW of the double-lined binaries and of the star L48, because 
in the former case we could not separate the contributions of the 
different components of the binary system, while in the latter 
the S/N is too low to estimate the continuum level after the sky 
subtraction. 

For the Li and Ha lines, we derived the pEWs as the av- 
erage of 3 independent measurements carried out by selecting 
a minimum, a maximum and a median continuum level. Errors 
have been computed as the half-difference between the maxi- 
mum and minimum of the 3 measurements. We measured the Li 
pEW by integrating over the 6705.8-6709.5 A range even in the 
case where the presence of the Li line was not evident. In these 
cases, the line pEW is always below 150 mA, while in the other 
cases the pEW is always hig her than 250 mA ex cept for the star 
S55, which, as discussed in ISacco et a 

D (I2007h . has started to 

deplete its photospheric lithium. 

For the pEWs of other emission lines, we took a single mea- 
surement and, whenever the presence of the line was not evident 
in the spectrum, we estimated an upper limit on the basis of the 
faintest measurable lines observable in the same spectral range. 

2.6. Ha width at 10% of the peak 

We measured the width of the Ha line at 10% of the peak in order 
to discriminate between accreting and non-accreting objects and 
to derive the mass accretion rates (MARs), using the following 
relationship: 

log(Macc) = -12.89(+0.3) + 9.7(+0.7) x lO-^Haio% (1) 

where Ho-io^ is the Ho- width at 10% of the peak in km s ' and 
Mace is the MAR in Mg yr~' . This relationship was empirically 
derived bv lNatta et al.l (|2004|) . using independent measurements 
of MARs and Ha widths in a sample of stars spanning a range 
of ma sses from about 0.04 to 0.8 M©. According to Natta et al.l 
(12004 . this r elationship holds for Haio% ^ 200 km s"', but 
other authors (IWhite & Basrill2003h used the more conservative 
threshold of 270 km s"' . 

The Ha widths of cluster members and MARs of the stars 
harboring a disk are reported in Tables |4] and |5] for cr Ori and 
A Ori, respectively. Errors on the Ha widths depend on the un- 
certainties in the continuum flux, which affect the determination 
of the 10% level, while the errors on the MARs depend both on 
the errors on the Ha width and on the uncertainties on the pa- 
rameters included in Eq. (1). For binary systems the Ha widths 
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= 0.4 



0.2 



0.0 
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Fig. 3. Ha variability of the CTTSs as a function of the Ha 
width. The upper and bottom panels show, respectively, the vari- 
ability of the pEWs and of the Ha width at 10% of the peak. 



have been considered undetermined in order to avoid systematic 
errors related to the presence of two spectra shifted at different 
velocities. 



2. 7. Ha variability 

We investigated the variability of the Ha pEWs for all the stars, 
and of the Ha width at 10% of the peak for the CTTSs, by com- 
paring the measurements performed in each individual observ- 
ing run. Among the WTTSs the median variability ((max(pEW)- 
min(pEW))/average(pEW)) ranges between 0.1 and 1.9, with a 
median value of 0.37, but it is larger than 1.0 only for three stars 
(S28, L06, L36). For the latter stars, the variation is observed 
only in a single run, suggesting that it was probably recorded 
during a flaring event. 

The variability of the pEWs and of the 10% widths for the 
CTTSs is plotted in Fig.[3]as a function of the 10% widths mea- 
sured on the summed spectra. As shown in the figure, we do not 
find evidence for any correlation between the two measurements 
of variability and the 10% width, which, as explained in the pre- 
vious section, is correlated with the mass accretion rate. The me- 
dian value, the mean and the standard deviation of the variability 
of the pEWs are 0.50, 0.53 and 0.31, respectively, while the me- 
dian, mean and standard deviation of the 10% widths are 0.22, 
0.26 and 0.15, respectively. In 5 cases (S05, S33, S65, S98 and 



L34) for the pEWs and in 4 cases (S12, S65, S69 and L34) for 
the 10% widths, the variations differ by more than 3cr from the 
mean of the sample. In the case of the star S23, which is not in- 
cluded in Fig. [3] we find a variability of the Ha pEW >4, because 
the line is composed of both absorption and emission features, 
and the pEW is positive in some runs and negative in others. 

Moreover, the intrinsic variability is in most cases higher 
than the errors on the measurements of the Ha pEWs and 10% 
widths, which are of the order of 10%, as can be seen from 
Tables|4]and|5] 



3. Results 

3.1. Binaries 

We found 1 1 stars in cr Ori and 5 in /I Ori for which at least 2 
of the measured RVs differ by more than 2cr, and therefore we 
classified them as candidate binaries. The measured RVs in each 
run are given in Tables|6]and|7] Specifically, in the cr Ori sample, 
for 6 binaries all the RVs are not in agreement among each other. 
Of these, 5 stars show a cross-correlation function with two dis- 
tinct peaks, corresponding to the RVs of both components of the 
binary system. The RVs as a function of time for these 6 binaries 
are plotted in Fig. |4l and show a well-defined sinusoidal trend. 
We have performed a least-squares fit to the RV curves using a 
sine function; in the case of double-lined binaries, both curves 
were fitted simultaneously. 

The binary system parameters derived from the fits with their 
Icr uncertainties are given in Table[8] For the other 5 candidate 
binaries in cr Ori, only the RV measured in October 2004 does 
not agree with the other 5 RVs measured in December 2004, 
that are compatible within the errors. A careful check of the 
October spectra did not evidence any reduction or analysis prob- 
lem, therefore we believe that the observed discrepancy is real. 
These stars might therefore be binaries with a period of some 
months, for which RV variations cannot be detected in the obser- 
vations taken in December, which are distributed over a period 
shorter than 10 days. Further RV measurements are required to 
confirm their nature. 

In the A Ori cluster, we found one star with two distinct peaks 
in the cross-correlation function, for which however we cannot 
obtain a fit to the RV data, and 4 stars with at least two of the 
measured RVs differing by more than twice the error bar. 

For the selection of members from RVs, we used the de- 
rived center of mass velocities for the binary systems listed in 
Table [8] For the other binaries, the system velocities cannot be 
determined, and will therefore not be used for their membership 
determination. 



3.2. Membership 

To determine cluster membership we used three independent cri- 
teria, based on the RV distribution, the pEW of the Li absorption 
line, and the presence of the Ha line in emission. 

In Fig. |5] we show the RV distributions for the observed 
stars in cr Ori and A Ori, excluding the 10 probable binaries (5 
for each cluster) for which the velocity of the center of mass 
is undetermined. The two distributions have been fitted with 
the weighted sum of two Gaussian functions (shown in Fig. |5] 
with dashed curves), one describing the velocity distribution of 
the cluster members and the other describing the velocity dis- 
tribution of the field stars. For cr Ori the cluster distribution 
is centered at Vc - 30.93 km s"', with a standard deviation 
CTc = 0.92 km s while for the field star distribution we find 
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Fig. 4. Velocity vs. time for the 6 binary systems reported in Table[8] In the left and right panels we show the values obtained from 
the runs performed in October and December, respectively. The continuous and dotted curves show the sine functions which fit the 
data. 
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Table 6. Radial velocities of the candidate binary systems identified in the cr Ori cluster sample. 





280.82 


341.73 


JD-2453000.00 
342.73 343.82 


344.71 


349.71 


ID 


RV (km/s) 


RV (km/s) 


RV (km/s) RV (km/s) 


RV (km/s) 


RV (km/s) 



S04 


17.83 


±4.81 


33.10 


± 3.01 


34.19 


± 6.17 


32.21 


±4.64 


27.55 


± 6.40 


34.94 ± 


4.57 


S26 


27.95 


±3.38 


43.72 


±2.90 


43.07 


± 3.35 


44.88 


± 3.34 


45.25 


± 3.18 


44.32 ± 


4.01 


S29a 


6.56: 


t4.03 


1.51 H 


= 3.13 


30.97 


± 1.82 


60.81 


± 3.99 


73.99 


± 3.96 


-5.13 ± 


3.42 


S29b 


46.91 


±2.40 


49.93 


± 2.41 


30.97 


± 1.82 


15.51: 


t 2.11 


7.20: 


t 2.18 


57.42 ± 


2.32 


S43 


39.17 


± 1.41 


21.10 


± 1.59 


18.60 


± 1.67 


20.96 


± 1.53 


20.13 


± 1.62 


22.40 ± 


1.30 


S50 


11.81 


± 1.13 


4.43 H 


= 1.09 


2.95 : 


t 1.34 


5.41 H 


t 1.12 


4.77 : 


t 1.69 


6.18 ± 


1.21 


S53a 


31.50 


± 2.03 


55.34 


±3.59 


55.84 


± 3.90 


51.82 


± 3.58 


29.51 


± 2.34 


45.68 ± 


2.44 


S53b 


31.50 


±2.03 


4.24 H 


= 2.52 


1.14: 


t 2.97 


9.074 


: 2.82 


29.51 


± 2.34 


12.21 ± 


3.82 


S84a 


69.90 


±2.24 


68.11 


±2.64 


21.78 


±2.06 


-7.34 : 


± 2.29 


-25.03 


±3.06 


-1.15 ± 


2.50 


S84b 


-22.45 


±2.53 


-19.67 


± 2.75 


21.78 


±2.06 


54.91: 


t 2.20 


71.85 


± 2.51 


47.48 ± 


2.47 


S85a 


73.12 


±2.15 


31.13 


±3.29 


34.13 


± 3.68 


59.05 


± 5.85 


72.54 


± 2.28 


101.53 i 


:3.80 


S85b 


73.12 


±2.15 


106.96 


± 3.39 


99.75 


± 2.87 


87.84: 


t 3.10 


72.54 


± 2.28 


45.87 ± 


3.13 


S89a 


52.14 


±8.76 


27.99 


±5.64 


-25.75 


± 8.10 


-48.08 


±4.31 


-65.28 


±6.26 


59.86 ± 


7.67 


S89b 


-20.04 


±5.23 


10.07 


±7.17 


43.42 


± 5.42 


66.46: 


t4.08 


85.63 


±4.75 


-10.17 4 


:7.02 


S91 


75.36 


± 1.44 


81.10 


±2.27 


81.19 


± 1.91 


83.45 


± 1.61 


83.22 


± 1.91 


84.46 ± 


1.62 


S96 


-7.70 : 


± 2.77 


-27.13 


±2.98 


7.54: 


t2.12 


-52.30 


± 2.54 


-76.51 


±2.62 


-13.99 4 


:2.95 



Table 7. Radial velocities of the candidate binary systems identified in the A Ori cluster sample. 



JD-2453600.00 





58.86 


59.86 


60.84 


84.82 


86.78 


86.82 


86.85 


97.74 


ID 


RV (km/s) 


RV (km/s) 


RV (km/s) 


RV(km/s) 


RV (km/s) 


RV (km/s) 


RV (km/s) 


RV (km/s) 


LOl 


25.41±1.06 


29.09±1.25 


24.36±1.05 


25.65±0.97 


24.05±0.74 


25.03±1.16 


24.98±0.91 


24.3 1± 1.46 


L03 


19.48±0.41 


20.98±0.49 


20.13±0.37 


20.91±0.41 


20.89±0.54 


20.91±0.75 


21.01±0.62 


32.16±0.92 


LlOa 


27.18±0.66 


29.27±1.44 


28.14±0.73 


-1.29±1.88 


-2.48±1.90 


-1.66±2.06 


-1.33±1.90 


26.59±0.66 


LlOb 


27.18±0.66 


29.27±1.44 


28.14±0.73 


30.49±2.80 


29.34±2.99 


29.71±2.57 


29.19±2.58 


26.59±0.66 


L22 


24.40±1.43 


28.26±2.58 


29.54±1.31 


24.54±1.67 


27.19±1.15 


27.57±0.97 


27.60±0.88 


23.27±1.33 


L32 


25.41±2.88 


24.66±3.28 


16.12±3.85 


28.19±2.63 


25.35±2.98 


24.67±3.96 


25.16±2.67 


34.81±5.05 



Table 8. Binary systems parameters for the 6 binaries in the cr Ori cluster for which a sinusoidal fit of the RV curves was performed. 
Errors are 1 cr 



ID 


(km/s) 


P" 


(days) 


Kl (km/s) 


K;' (km/s) 


fli sin 


(Re) 


(32 sin 


(^o) 


f(M)" (Mo) 


Mi/M,' 


S29 


32.06 ± 0.73 


8.72 


± 0.02 


25.4 ± 1.3 


41.7 ± 1.3 


4.38 ± 


0.22 


7.18 ± 


0.22 


0.015 ± 0.002 


1.64 ± 0.10 


S53 


30.61 ± 1.06 


8.52 


± 0.01 


29.1 ± 2.8 


32.1 ± 2.3 


4.90 ± 


0.46 


5.39 ± 


0.39 


0.022 ± 0.006 


1.10 ±0.13 


S84 


23.43 ± 0.69 


6.07 


± 0.01 


43.8 ± 1.3 


43.8 ± 1.3 


5.25 ± 


0.16 


5.25 ± 


0.16 


0.053 ± 0.005 


1.00 ± 0.04 


S85 


72.34 ± 0.88 


12.78 


± 0.02 


35.3 ± 2.3 


43.0 ±2.3 


8.91 ± 


0.59 


10.84 ± 


0.59 


0.058 ± 0.012 


1.22 ±0.10 


S89 


16.54 ± 2.02 


13.82 


± 0.04 


69.8 ± 4.4 


86.5 ± 4.4 


19.02 ± 


1.19 


23.59 ± 


1.20 


0.486 ± 0.092 


1.24 ±0.10 


S96 


-34.79 ± 1.19 


3.895 ± 


: 0.004 


43.4 ± 1.6 




3.33 ± 


0.12 






0.033 ± 0.004 





a: velocity of the binary system center of mass 

b: period of the binary system 

c: semi-amplitude of the RV curve 

d: semi-major axis of the binary orbit 

e: binary system mass function 

/: mass ratio of the binary components 



Vf - 43 km s"' and crp = 37 km s"'. In the case of A Ori we 
obtain Vc - 27.03 km s"' with crc = 0.49 km s"' for the cluster 
and Vf - 22 km s"' with crp = 9 km s ' for the field, although, 
considering the low number of field stars in the A Ori sample, 
the parameters of the latter distribution are poorly determined. 
For each cluster, we classify a star as member if its RV, taking 
the error bar into account, differs by less than 3o-c from the clus- 
ter average velocity Vq- Using this criterion, among the 93 stars 
in the cr Ori sample we find 64 stars with RV consistent with 
membership, while among the 44 stars in the A Ori sample, 37 
have RV consistent with membership. The membership of the 
10 binaries excluded from the RV distributions is undetermined. 
The expected contamination of the cr Ori member sample by 



non-members, estimated by integrating the field star distribution 
between Vc - 3crc and Vc + 3crc, is ~2 stars. 

The velocity of the cr Ori cluster is in agreement with 
that of its central high- mass star cr Orionis (27 + 4 km s 
Morrell & Levato' '1991') and with the cluster mean velocity 
found by Zapatero Osorio et al. (2002), Kenvon et al. (2005) and 
Jeffries et al.l (2006). Our measurements do not evidence the 
presence of the kinematically-separated { Vr - 23.8 ± 1.1 km s~' ) 
young stellar population discovered by iJeffries et al.l (l2006l) . 
Since this second population is concentrated to the north-west of 
the hot star, this apparent disagreement can be attributed to the 
different positi ons of the ob s erved fields. In fact, if we limit the 
analysis to the lJeffries et al.l (l2006h field with the largest area in 
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Fig. 5. Radial velocity distribution of the observed sources in 
the two clusters. Only single stars and the binaries of Table [8] 
are included. The dashed curves are the functions resulting from 
the fit of the velocity distribution with a weighted sum of two 
Gaussians. 

common with our field, and compute the number of sta rs in the 
two R V ranges (20-27 and 27-35 km/s) defined by Jeff ries et al.l 
( 1200 6) for the two populations, we find in our field a ratio (3/65 
or 5±3%) consistent with that found by iJeffries et"al] (|2006|) 
(4/46 or 9±4%). T he velocity of the A Ori cl uster is in agreement 
with that found bv lDolan & Mathieu' (ll999l) (24.3 + 2.8 km s '), 
but slightly lower than the velocity of its high-ma ss central star 
/lOrionis (30.10± 1 .30 km s '. lKharchenko et al.H2007l) . 

Late-type stars (0.08 - O.5M0) deplete their photo- 
spheric lithium during the pre-main sequence (PMS) phase 
(lBodenheimedl965l;ISiess et al.ll2000h . therefore the presence of 
strong Li absorption at 6708 A in young clusters can be used as 
an independent criterion to identify cluster members. Figure |6] 
shows the Li pEWs measured in the two clusters as a function of 
the R-I color Since in all cases where the Li line was not clearly 
identified the Li pEW turned out to be less than 250 mA, we 
fixed the threshold for selecting cluster members at this value. 
For the double-lined binaries and for the star L48, for which 
we cannot measure the Li pEW, we established the membership 
only by considering whether the Li absorption feature can be 
identified or not. As shown in Fig. |6] the bulk of the measured 
pEWs above the chosen threshold is located around a median 
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Fig. 6. Li pEWs vs. R-I for the stars of the cr Ori (filled circles) 
and A Ori (open triangles) cluster samples with available optical 
photometry. 

value of 560 mA with a dispersion of ~100 mA. According to 
the curves of growth derived by Palla et al. (2007) for a sample 
of stars observed by GIRAFFE and very similar to that described 
in this paper, this median pEW is compatible with the full preser- 
vation of lithium. In the cr Ori cluster, we found a f ew sources 
with pEWs between 250 and 400 mA. As shown by Sacco et alj 
(2007), these low pEWs are mainly due to spectral veiling, but 
we cannot exclude the presence of some partially-depleted stars. 
This hypothesis is supported by the discovery of three highly- 
depleted stars am ong the cr Ori cluster members, reported by 
ISacco et al.l(l2007l) . 

Young K and M stars show emission in Ha due to accre- 
tion and chromospheric activity (iBarrado v Navascues & Martini 
2003). Therefore we used the presence of Ha in emission as the 
third criterion to identify cluster members. Although, due to the 
very low S/N, we have not been able to subtract the correct emis- 
sion of the sky from the spectrum of the star L48 (see Sect. 12.5b . 
this star has been classified as a member, considering that the Ha 
emission line observed in its spectrum is nearly two times larger 
than the Ha line observed in the sky spectrum. 

In Tables [T] and |2] for the cr Ori and A Ori clusters respec- 
tively, we give the results of our membership selection from the 
individual criteria mentioned above, together with a final mem- 
bership assessment derived from the comparison of the three cri- 
teria, which in most cases agree. In Table [T] we also indicate if 
the X-ray counterparts of the stars have been detected by XMM- 
Newton. For the probable binaries with undetermined RV, we re- 
lied only on the Li and Ha criteria, considering as possible mem- 
bers those stars for which both Li and Ha indicate membership, 
although we cannot exclude their belonging to a separate young 
population present in the same area. In the cr Ori sample, we 
classify 62 stars as members or possible members and 29 stars 
as non-members. In A Ori, we find 42 members or possible mem- 
bers and 2 non-members. For the remaining 7 stars in cr Ori and 
5 stars in A Ori, the three criteria do not agree, and we assigned 
a final membership based on the following considerations: 

- star S37 in cr Ori has a RV inconsistent with membership, but 
it appears to be a PMS star both for Ho- and Li, as well as for 
the presence of X-ray emission, which supports its youth. Its 
RV (Vr = 23.73 ± 0.45 km s~' ) is similar to that o f the sec- 
ond population discovered by iJeffries et al.l (120061) close to 
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the cr Ori cluster (Vr - 23.8 + 1.1 km s"'), therefore this 
star might belong to this separate population in th e Orion 
OBI a ssociation. On the other hand, Zapatero Osori o et"aLl 
(l2002h found for S37 a RV of 33 + 7 km s ', which is not 
consistent with the value measured by us, suggesting that 
this star might be a binary system. Although this second hy- 
pothesis cannot be excluded, the excellent agreement of our 
precise R V measurement with the RV of the second popula- 
tion from iJeffries et al.l (l2006l) and the absence of any sign 
of binarity in our observations lead us to believe the first 
hypothesis more likely, therefore we classify this star as a 
probable non-member 

- in A Ori, stars LI 1, L12 and L31 have RV inconsistent with 
membership, but Ha and Li consistent with them bein g PMS 
stars. In the case of LI 2, iDolan & Mathieul ( 1 19991) found 
a different RV of 30.52 km s~'; considering that no other 
young stellar population has been discovered in the region 
of the A Ori cluster, this star is likely a binary, therefore it 
has been classified as a possible member. We classified also 
LI 1 and L31 as a possible cluster members, considering that 
their RV differs from the mean velocity of the cluster by less 
than 5o". 

- the three stars S84, LOS and LI 3 are not members according 
to RV and Li, but show Ha in emission. They probably are 
older chromospherically active field stars, therefore they are 
classified as non-members. 

- stars S22 and S31 have RVs consistent with membership, but 
show Ha in absorption and no signs of Li absorption, so we 
have classified these sources as non-members; 

- stars S55, S59 and S75 are cluster members according to 
RV and Ha, but their Li pEWs are below the threshold cho- 
sen for the membe rship selection. As discussed in detail by 
ISacco et al. I (I2007h . these 3 stars can be classified as cluster 
members also on the basis of other membership indicators. 

In conclusion, in the cr Ori sample we find 65 members 
or possible members and 33 non-members, while in the A Ori 
sample we find 45 members or possible members and 4 non- 
members. The higher contamination found in the cr Ori sam- 
ple can be ascribed to the target selection method. Indeed, as 
shown in the color-magnitude diagram (CMD) plotted in Fig.|7] 
the cr Ori sample includes a large number of stars located be- 
low the 10-20 Myr isochrones, nearly all of which turned out 
to be non-members. St ars below the 10-20 Myr isochrones 
are not included i n the iBarrado v Navascues et alj (|2004|) and 
iDolan & Mathieul { 19991) catalogues, from which we retrieved 
the A Ori targets. 

We have compared our results with the previous member- 
ship information available in the literature (see Sect. 12. It . In the 
case of cr Ori, among the 18 members selected on the basis of 
previous spectroscopic information, we confirm membership for 
all of them, except for the star S37, which has been classified as 
a non-member because of its RV (see above). Of the 66 candi- 
dates selected only by means of the photometric data, only 47 
are confirmed spectroscopically as members, while the remain- 
ing 19 resulted to be non-members. For the remaining 14 targets 
which appear to be non-members on the basis of photometry, we 
confirm that 1 3 of them are indeed not members of the cluster 
The remaining star (S47) has been classified by us as a mem- 
ber, because it has all spectroscopic indicators consistent with 
membership, and is also an X-ray source. However its position 
in the CMD is anomalous, falling below the ZAMS (see Fig.|2l). 
Given the spectroscopic and X-r ay evidence, we believe that its 
photometric data, retrieved from lWolS (Il996h . might be wrong. 



therefore its photometry will not be taken into account in the 
following sections. 

For A Ori, we find that all the targets selected by means of 
pre vious spectroscopy from Dolan & Mathieul (1 19991) (15 stars) 
and Barrado v Navascues et al.. (2004) (3 stars) are confirmed as 
members, while among the candidates selected only by means 
of photometry we find 26 members or probable members and 4 
non-members. 

3.3. Accretion properties 

In Tables|4]and|5]we report, for cr Ori and A Ori respectively, all 
data concerning accretion, outflow and disk signatures, namely, 
the Ha width at 10% of the peak, the pEWs of Ha and the pEWs 
of the Hel emission lines, generally interpreted as due to the 
accretion flow, the pEWs of the forbidden Nil and SII lines at 
6583, 6716 and 6731 A, which are signatures of outflow material 
and, in t he last c olumn, the Spitzer classification perfor med by 
Hernande z et al.l (|2007) and Barrado v Navascues et'al] ( l2007h . 
using the criterion defined by ILada et al.l (12006 ) based on the 
slope a of the spectral energy distribution between 3.6 and 8.0 
fim, where a = dlog(/lF^)/dlog(/lj3- In Tables |4] and |5] we also 
give the accretion rates derived from Eq. (1) for every star har- 
boring a circumstellar disk with an Ha width at 10% of the peak 
larger than 200 km s In the cr Ori cluster, MARs range be- 
tween 1O""M0 yr"' and IO^^-^Mq yr"', while in the A Ori clus- 
ter they range between 10""Mo yr"' and IO^'^ 'Mq yr"'. 

The Ha pEWs as a function of the Ha widths at 10% of the 
peak are shown in Fig. [8] where stars harboring a circumstellar 
disk are indicated by filled symbols. As can be seen in this figure 
and in Tables|4]and|5] we find some stars with an Ha larger than 
200 km s"' without any other accretion signature and classified 
as class III objects by the Spitzer data. This result is likely due 
to the presence of absorption bands in the Ha spectral region, 
which causes an overestimate of the Ha width, and to the rota- 
tional broadening (the stars L16 and L33, which are the most rel- 
evant cases have v sin / ~ 60 km/s). We also find some stars with 
Ha larger than 200 km s"' but with a low pEW (S23 and S47 is 
the most relevant case), and stars in the opposite situation (S93 
and S94 are the most relevant cases). The former result is mainly 
due to the presence of intense absorption features overlapping 
the emission ones as already pointed out by Sicilia-Aguilar et al] 
(120061) for some CTTSs belonging to the Tr37 cluster, while the 
latter result is due to the presence of accretion flows only in the 
direction perpendicular to the line of sight. 

We also observed the A Ori sources in the spectral range in- 
cluding the Call infrared trip let, which can also be used to mea- 
sure MARs (iMohantv et al.i i2005), but in the whole sample we 
do not find any star clearly showing Call emission due to accre- 
tion. 



4. Discussion 

4. 1 . Disk properties in cr Ori and A Ori 

As mentioned in Sect. 12.11 i n the cr Ori sample th ere are 78 
sources in common with the [Hernandez et al.l ( l2007h catalogue 
of cluster members and 5 sources in common with the catalogue 
of uncertain members. According to our membership analysis, in 

- Stars with a > are classified as protostars (class 1), those with 
-1.8 < tt < as objects with a thick disk (class 11), those with -2.56 < 
a < -1.8 as objects with a thin and evolved circumstellar disk (EV) and 
those with a < -2.56 are classified as diskless objects (class 111) 
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Fig. 7. CMD of the observed targets in the cr Ori (left panel) and A Ori (right panel) cluster Filled circles and crosses indicate, 
respectively, members and non-members of the two clusters. Stellar magnitudes are coiTected for the distance and reddening as in 
Fig. [U Continuous, dashed and dot-dashed lines represent the isochr ones at 1 , 2, 5, 10 and 20 Myr, the Zero Age Main Sequence 
(ZAMS) and evolutionary tracks at 0.2, 0.3, 0.4, 0.6, 1.0 Mq from the lSiess et 311(120001) models, respectively. 



the former catalogue there are 62 members and 16 non-members, 
while in the latter one there are 3 members and 2 non-members. 
Given that 20% of the stars in common with our catalogue are 
non-members, the num ber of cr Ori members included in the 
[Hernandez et alj ( |2007|) catalogue, selected using mainly photo- 
metric data, is likely overestimated, and, therefore, the fraction 
of T Tauri stars (0.1 - l.OM©) with disks (36+4%) derived by 
them is likely underestimate d. In the A Ori cluster, we have 44 
sources in common with the iBarrado v Navascues et al.l (I2007h 
catalogue, 40 classified as members and 4 as non-members ac- 
cording to our analysis. 

Ac cord ing to the disk classification by [Hernandez et alj 
(HooT) and'B arrado v N avascues et alj (|2007|) . among the cr Ori 
cluster members we have 1 protostar, 28 stars with thick disks, 5 
stars with evolved disks and 3 1 diskless stars, while in A Ori we 
have 7 stars with thick disks, 4 with evolved disks and 29 disk- 
less stars. Therefore, in the mass range 0.2-1.0 Mq, the fraction 
of stars with disks in the cr Ori cluster (52+9%) is larger than in 
the A Ori one (28+8%). 

The discrepancy between the two clusters does not depend 
on the analysis method, because we compare the two clusters 
using homogeneous data and the same selection criteria both for 
membership and disk classification. We can also exclude that 
this result might be due to a bias in the target selection against 
the diskless stars. In fact, for both clusters the observed stars 
have been retrieved from catalogues of candidate members se- 
lected through CMDs and spectroscopic membership indicators 
(lithium and RVs), which do not depend on disk and accretion 
properties. 

Another possible bias in the target selection can be present 
against the older stars, which are more likely class III objects. 
However, in contrast with our results, this kind of bias should 
affect more strongly the A Ori sample than the cr Ori one. In 
fact, as pointed out in Sect. 12.11 and 13.21 the A Ori targets are 



selected mainly from the lBarrado v Navascues et"aLl (|2004|) cat- 
alogue which includes only stars around the 5 Myr isochrone 
jBaraffe et alj Il998l models at 400 pc), while the cr Ori tar- 
get sample includes stars in a larger age range (0-20 Myr). 
Moreover, the agreement between the fraction of stars with disks 
in our sample (28±8%) and in the sample of all stars in the 
magnitude range 11.3< J <14. 8 (105 stars) included in the 
iBarrado v Navascues et al.l (l2007l) catalogue (22+5%) confirms 
that our sample is not affected by target selection biases. On 
the other hand, the disagreement between the fraction of stars 
with disks found in the cr Ori sample (52±9%) and that ob- 
tained, in a very simila r magnitude range (11. 5< J <14.6) by 
[Hernandez et al.1 (l2007h (36.3+4.1%), confirms that, as we ar- 
gued above, their sample of cluster members is contaminated by 
a large number of field stars. 

The fraction of stars with d isks found by us in c r Ori is 
in agreement with that found by ICaballero et al.l (l2007h for the 
brown dwarfs (47±15%). This suggests that the disk frequency 
does not depend on mass over the interval 0.02-1.0 Mq. 

4.2. Accretion properties in cr Ori and A Ori 

In Table|9]we compare the disk and accretion properties of cr Ori 
and A Ori on the basis of all the different disk and accretion clas- 
sifications. Furthermore, in the last two columns, we compare 
the fraction of active disks, namely, the fraction of accreting ob- 
jects among the stars harboring a circumstellar disk (class I, class 
II and EV). 

The data reported in Table |9] together with the comparison 
between the accretion rates measured by means of the Ha widths 
at 10% of the peak, prove that, in spite of the similarities between 
the two clusters, the disk and accretion properties of their low- 
mass stellar populations are very different. Specifically, in the 
cr Ori cluster we find a larger fraction of stars with disks, a larger 
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Table 9. Disk and accretion properties " in cr Ori and A Ori 





Disk 


Thick 


Ha 


Hel 


other 


active 


active 






Disk 


width* 


6678 A 


lines 


disk {Hay 


disk (He I) 


crOri 


52± 9% 


45± 8% 


42±8% 


35±7% 


37±8% 


78±16% 


65 ±14% 




(34/65) 


(29/65) 


(25/60) 


(22/63) 


(23/63) 


(25/32) 


(22/34) 


A Ori 


28± 8% 


18± 7% 


10±5% 


7±4% 


12±5% 


40±20% 


27±16% 




(11/40) 


(7/40) 


(4/39) 


(3/43) 


(5/43) 


(4/10) 


(3/11) 



b: Ho-io* >200 km/s 

c: Stars harbouring a circumstellar disk with Ho-io* >200 km/s 
c: Stars harbouring a circumstellar disk with He 1 in emission 



fraction of accreting objects, and larger accretion rates than in 
A Ori. Furthermore, the last two columns of Table |9] show that 
the two clusters differ also if we consider only the subsample of 
stars with a circumstellar disk. 



4.3. The effects of the high-mass stars and of the supernova 
explosion in the A Ori cluster 

iDolan & Mathieul (1 19991 l200lh already evidenced the lack of 
strong Ha emitters in the A Ori cluster and the existence of a 
discrepancy with the fraction of CTTSs observed in the B30 and 
B35 clouds, located 2.2° and 2.7° from the central star A Orionis. 
The y supposed that, as o bserved in the Trapezium around 0' 
Ori jjohnstone et al.|[T998l) . circumstellar disks could have been 
photo-evaporated by the far-UV radiation of the high-mass stars 
in the period before the supernova explosion, when high and 
low-mass stars were confined by the parent cloud in a smaller 
region. The same effect might have not affected the cr Ori stars 



because its central high-mass star is less bright than A Orionis, 
and likely also than the supernova progenitor and because the 
cr Ori cluster might never have been confined in a smaller region 
aslDolan & Mathieu (1999, 2001) supposed for the A Ori cluster 
However, recent N-body simulations showed that the ef- 
fect of photoevaporation of the circumstellar disks due to emis- 
sion from the high-mass stars is n egligible for cluster s com- 
posed of less than 1000 member s dAdams et alj 12006). while 
iBarrado y Navascues et al.l (l2004l) found only 170 candidate 
members in their survey over an area of 0.3 deg^ (with a com- 
pleteness limit of 0.0 25 Mq), including m ost part of the A Ori 
cluster Moreover, Barr ado y Navascues et al. (2007) found sev- 
eral stars with disks near the central O stars and no correlation 
between the fraction of stars with disks and the distance from 
A Orionis. 

Furthermore the difference in the accretion properties of stars 
with disks i n the two clusters, discus sed in Sect. 14.21 does not 
support the iDolan & Mathieul ( 1200 lb hypothesis, because the 
far-UV radiation of high-mass stars could trigger the disk pho- 



G. G. Sacco et al.: FLAMES spectroscopy in the cr Ori and A Ori clusters 



13 



0.4 



0.3 



0.2 



0.0 
0.4 

0.3 

0.2 



0.0 E. 



a Ori 



A Ori 



20 

Age (Myr) 



30 



Fig. 9. Age distribution of the members selected in cr Ori and 
A Ori. A ges were derived from the R and / magnitudes using 
ISiess et a l. (2000) evolutionary models. As discussed in the text, 
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with the Li line pEWs shown in Fig.|6] 



toevaporation but should n ot directly infl uence the accretion on 
the stars. On the contrary, iFatuzzo et al.l (2006) suggested that 
a supernova explosion could increase the MARs of the nearby 
stars. Specifically, they hypothesized that the enhancement of 
the cosmic rays flux following a supernova explosion causes in 
the circumstellar disks of the nearby stars an increase of the ion- 
ization levels and, therefore, of the magneto -rotational instabili- 
ties, which, according to the lGammid?T996l) model, trigger the 
accretion on the CTTSs 



4.4. The age hypothesis 

Another possibility is that the discrepancy between the two 
clusters could be due to a diff'erent age. As shown by 
Hernandez et al. ( 2007) using Spitzer photometry and by 
Haisch et al.l (12001 ) using J, H, K and L bands photometry, the 



fraction of stars with disks decreases from 100% in the youngest 
regions to a few perce nt in 6-7 Myr old clusters. Moreover , 
iHernandez et al.l (l2007h and iBarrado y Navascues etaP (l2007h 
found a larger fraction of evolved thin disks in the older young 
clusters. Since a significant fraction of thes e evolved disks might 
have stopped the accretion onto the stars dSicilia-Aguilar et aU 
120061 and references therein), it is likely that in young clusters 
the fraction of non-accreting disks grows with age. Following 
these considerations, the suggestion that the A Ori population is 
more evolved than the cr Ori one could well explain the dififer- 
ences between the two clusters. 



To investigate this hypothesis, we plot in Fig. |9] the age dis- 
tributions of the members selected in both clusters. Ages have 
been calculated from the Siess et al. (2000) evolutionary models 
using the / and R magnitudes, while for the distance modulus 
and the reddening we used the same values as in Fig.[T] The two 
histograms clearly show that the A Ori population is older than 
the cr Ori one. Moreover, the CMD for the two clusters, shown 
in Fig. |7] evidences that the age difference concerns especially 
the lowest mass stars. 

Although Fig. |9] seems to confirm the age hypothesis, we 
note that the age distributions shown in Fig.|9]could be aff'ected 
by large sources of errors: the reddening due to the presence 
of the circumstellar disks could cause an underestimate of the 
age, while veiling due to accretion could cause an overestimate 
of age; errors on distances, which are poorly determined in both 
cl usters, could strong l y affec t the age distributions and, as shown 
bv Hillenbrand et al] (|2008), different evolutionary models give 
different results. The presence of some CTTSs among the oldest 
and lowest stars in A Ori confirms that ages derived from R and 
I magnitudes are affected by these sources of errors, in fact er- 
rors due to accretion vei ling strongly affects the low-mass stars 
(iHerczeg & Hillenbrand! 120081). Moreove r, taking into account 
that, according to the ISiess et al. I (I2000h models, stars in the 
mass range 0.3-0.2 Mq deplete very rapidly their photospheric 
lithium after 15-30 Myr, the oldest stars of the A Ori cluster in 
this mass range should have depleted part of their lithium, but, as 
shown in Fig. |6] the lithium pEWs of A Ori members are never 
below 450 mA. 

More detailed HR diagrams based on spectral types derived 
from low-resolution spectroscopy are required to better investi- 
gate the age difference between the two clusters. 

5. Summary and conclusions 

In this paper we have reported the results of FLAMES/VLT op- 
tical spectroscopic observations of 147 low-mass stars, in the 
0.2- 1 .0 Mq mass range, belonging to the two very similar clus- 
ters cr Ori and A Ori. 

Using RVs, Ha and Li line pEWs, we identified 65 bona- 
fide members of the cr Ori cluster and 45 members of A Ori. 
Furthermore we discovered 16 new binary systems and binary 
candidates, 10 of which are probable members of the clusters 
and measured rotational velocities of 20 stars. To study the ac- 
cretion properties, we estimated the stellar MARs from the width 
at 10% of the peak of the Ha line and measured the pEWs 
of the Ha and other emission lines, which are signatures of 
accretion/outflow phenomena. We compared our results with 
t he S pitzer observ ations of the two clu s ters by [Hernandez et al.l 
( 12007) and Barrado v Navascues etal] ( l2007l) , finding fliat: a) 
the fra ction of stars with disks obtained by IHernandez et al.l 
('2007') is likely underestimated due to the presence of a large 
number of field stars in their catalogue of members; b) the 
fraction of stars with a circumstellar disk in the cr Ori cluster 
(52+9%) is larger than in A Ori (28±8%); c) the fraction of ac- 
tive disks in a Ori (78±16%) is larger than in A Ori (40±20%). 
We have discussed two hypotheses that could explain the dis- 
crepancy between the two clusters: either the circumstellar disks 
in the A Ori cluster dissipate more rapidly due to the effect of the 
massive stars emission or the A Ori cluster could be older and 
more evolved than cr Ori. The former hypothesis is in contradic- 
tion with some theoretical and observational studies, while the 
latter one cannot be confirmed due to the uncertainties in stel- 
lar ages. Further low-resolution spectroscopic observations are 
required to reach a firm conclusion. 
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Table 1. Photometry and membership for the observed sample stars in the cr Ori cluster. 
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551+10 


Y 


Y 


Y 


Y 


Y 


S18 


4771-1038 


c Qn 1 1 
J 5y 1 1.d3 


O Qii AO A 

— z 36 Uz.9 


12.93 


0.95 


1 


11.62 


0.22 


K8.0* 


30.13+0.28 


<17.0 


590+6 


Y 


Y 


Y 


Y 


Y 


S19 


r053849-0238 


c Q o /in \ n 
o 3o 49.1 / 


O Q O oo O 

— Z 35 zz.z 


12.96 


1.03 


1 


11.39 


0.15 


MO. 5* 


30 79+0 28 


<17.0 


623+5 


Y 




Y 


Y 


Y 


S20 


4771-0961 


J 35 Uz.zl 


o on A 
— Z zy 5j.d 


12.99 


0.69 


2 


11.83 


0.19 


K6.0 


21.24+0.69 




32+4 


N 


N 


N 


N 


N 


S21 


SWW102 


c Q o /n m 
J 3o 31 


O T7 1 A O 

—2 3/ 19.2 


13.02 


1.18 


1 






Ml.O 


31 77+0 51 


<17.0 


481+8 


Y 


Y 


Y 


Y 


Y 


S22 


r053830-0241 


< oo on /cn 
J 3o 3U.OU 


O /1 1 1 o o 

—2 41 lo.o 


13.06 


0.47 


2 


12.42 


0.12 


K2.0 


29.17+0.83 




22+5 


Y 


N 


N 


N 


N 


S23 


SWW48 


< OO A'^ '^O 

J 3o 4Z.Z5 


o oo 1 /I o 
—2 3/ 14.8 


13.06 


0.98 


1 


11.77 


0.22 


M0.5 


30 42+0 43 


<17.0 


568+39 


Y 


Y 


Y 
1 


Y 


N 


S24 


SWW36 


< OO /lO c< 

J 3o 43.JD 


O OC yl 

—2 33 2D.4 


13.09 


1.06 


1 


11.72 


0.24 


Ml.O 


31 63+0 33 


<17.0 


620+23 


Y 


Y 


Y 


Y 


Y 


S25 


4771-1090 


< oo /iiC n< 
J 3o 4o.Uj 


o /1 /n o 
—2 43 4/. 8 


13.12 


0.74 


2 


11.97 


0.16 


K6.5 


8 38+0 60 




39+4 


N 


NT 


NT 


N 


N 


S26 


SWW205 


< oo /in oi 
J 3tS 4y.zz 


O yl 1 OC 1 

—2 41 25.1 


13.23 


1.50 


1 


11.67 


0.27 


M3.5 


? 




442+57 


? 


Y 


Y 


Y? 


Y 


S27 


r053838-0226 


^ OO OO 

J 3o 3o.JO 


O O A /I /I 

—2 20 44.8 


13.30 


0.71 


3 


12.30 


0.16 


K6.0 


91.40+0.68 




33+2 


N 


N 


N 


N 


N 


S28 


SWW35 

T ¥ ¥ ¥ 


C Q O /I O /iO 

J 3o 4o.Do 


O QA 1 A O 

—2 36 16.2 


13.37 


0.87 


1 


12.11 


0.20 


K9.5 


32 53+0 46 


<17.0 


590+4 


Y 


Y 


Y 


Y 


Y 


S29 


r05 3 85 1-0236 


C Q O C 1 -1 C 

J 3o J 1.40 


O O/C OA A 

—2 36 2U.6 


13.38 


0.87 


2 


12.44 


0.26 


K9.5 


32.06+0.73 




Y 


Y 


Y 


Y 


Y 


Y 


S30 


K3.01-170 


^ oo 1 ^ nn 


O 0/1 /I 1 o 

—2 34 41.2 


13.42 


0.64 


3 


12.37 


0.15 


K5.0 


-30.56+0.70 




47+2 


N 


N 


N 


N 


N 


S31 


r0538 12-0232 


^ oo 1 T <^n 
J 3o iz.oU 


O oo A 1 C 

—2 33 U1.5 


13.44 


0.62 


3 


12.46 


0.16 


K5.0 


33 15+0 71 




21+4 


Y 


N 


N 


N 


N 


S32 


SWW195 


< on 1 1 
J yy 1 i.jZ 


O 01 A A f. 

— Z UD.D 


13.45 


0.95 


1 


11.99 


0.46 


M0.5 


30.91+0.79 


<17.0 


263+4 


Y 


Y 


Y 


Y 


Y 


S33 


SWW97 


^ 1ft 'ifi 


— z ^1 jy.^ 


13.46 


1.16 


1 


11.99 


0.29 


Ml.O 


31.86+0.57 


<17.0 


482+10 


Y 


Y 


Y 


Y 


Y 


S34 


r053831-0235 


< oo 01 CO 
J DO ji.JO 


o OC 14 


13.49 


1.11 


1 


11.52 


0.35 


MO.O* 


32.13+0.55 


<19.2 


479+6 


Y 


Y 


Y 


Y 


Y 


S35 


SWW47 


J 3o j3. 1 / 


— Z 5Z.<5 


13.49 


1.08 


1 


12.23 


0.20 


Ml.O 


30.48+0.49 


<17.0 


561+8 


Y 


Y 


Y 


Y 


Y 


S36 


K4.03-511 


J DO ly. 1 J 


z z / .y 


13.51 


0.74 


3 


12.31 


0.18 


K6.5 


121.73+0.67 




59+17 


N 


N 


N 


N 


N 


S37 


J053920.5-022737 


S ^0 90 zLA 


—9 97 ^fi R 

— Z Z / JU.O 


13.52 


1.29 


1 


12.15 


0.26 


M2.0* 


23.73+0.45 




581+7 


N 


Y 


Y 


N? 


Y 


S38 


SWW71 


S IS zLA 


—9 41 90 7 


13.59 


1.39 


1 


12.17 


0.28 


M3.0 


3.53+0.54 




78+5 


N 


N 


N 


N 


N 


S39 


SWW87 


^ 77 74 


-2 43 01.0 


13.67 


1.33 


1 


12.19 


0.16 


M2.5 


29.91+0.58 


21.9!°:^ 


549+32 


Y 


Y 


Y 


Y 


Y 


S40 


p053902-0238 


5 39 02.16 


-2 38 38.2 


13.69 


1.67 


2 


12.40 


0.16 


M4.0 


61.34+0.71 


33+4 


N 


N 


N 


N 


N 


S41 


r053833-0236 


5 38 34.06 


-2 36 37.5 


13.72 


1.52 


1 


11.98 


0.25 


M3.5* 


34.12+2.21 


45.7+" 

-5.3 


424+56 


Y 


Y 


Y 


Y 


Y 


S42 


p053925-0231 


5 39 25.34 


-2 31 43.7 


13.75 


0.81 


2 


12.43 


0.26 


K8.0 


103.44+0.61 


65+6 


N 


N 


N 


N 


N 


S43 


SWW41 


5 38 08.27 


-2 35 56.3 


13.76 


1.32 


1 


12.14 


0.33 


M2.5 


? 




518+4 


? 


Y 


Y 


Y? 


Y 


S44 


SWW50 


5 38 31.41 


-2 36 33.8 


13.80 


1.29 


1 


12.17 


0.49 


M2.0 


30.81+0.88 


<17.0 


342+2 


Y 


Y 


Y 


Y 


N 


S45 


K 1.02-7 


5 38 48.29 


-2 36 41.0 


13.83 


1.74 


3 


12.04 


0.26 


M4.5 


30.21+1.38 


32.ri2-4 


510+60 


Y 


Y 


Y 


Y 


Y 


S46 


r053832-0235a 


5 38 32.60 


-2 35 04.1 


13.86 


0.47 


3 


13.27 


0.17 


K2.0 


51.92+1.49 


23+6 


N 


N 


N 


N 


N 


S47 


r053834-0234 


5 38 34.31 


-2 35 00.1 


13.88 


0.43 


2 






Kl.O 


30.37+0.38 


29.3:f^ 


542+34 


Y 


Y 


Y 


Y 


Y 



T Notes" 



SB 



SB 



SB2 



SB 



Table 1. continued 



ID 


Name" 


RA* 


DEC 


r 


R-r 


ref^ 


J" 




SpT" 




vsin{i) 


Li pEW" 




Membership 




X-' 


Notes 






(J2000) 














(km/s) 


(km/s) 


(mA) 


Vr 


Li 


Ho- 


Tot 






S48 


r0538 14-0235 


5 38 14 23 


-2 35 07 3 


13.99 


0.59 


3 


13.11 


0.11 


K4.5 


48.50±0.71 




42+13 


N 


N 


N 


N 


N 




S49 


SWW177 


5 38 29 12 


-2 36 02.7 


14.04 


1.18 


1 


- 


- 


Ml.O 


32.46±0.43 


<17.0 


604+7 


Y 


Y 


Y 


Y 


Y 




S50 


SWW88 


5 38 05.67 


-2 40 19.4 


14.07 


1.27 


1 


12.77 


0.28 


M2.0 


7 




94+5 


7 


N 


N 


N 


N 


SB 


S51 


SE34 


5 38 50 39 


-2 26 47.7 


14.10 


1.48 


1 


12.50 


0.29 


M3.5 


30.48±0.57 


21 5+*-^ 


582+23 


Y 


Y 


Y 


Y 


Y 




S52 


SE3 


5 38 13.20 


-2 26 08.8 


14.10 


1.57 


1 


12.48 


0.27 


M4.0 


32.07+0.52 


<17.0 


633+14 


Y 


Y 


Y 


Y 


Y 




S53 


SWW144 


5 38 43 34 


-2 32 00 8 


u.n 


1.75 


1 


12.24 


0.28 


M4.5 


30.61±1.06 




Y 


Y 


Y 


Y 


Y 


Y 


SB2 


S54 


SWWIOI 


5 38 49.64 


-2 45 26.9 


14.15 


1.23 


1 


13.15 


0.19 


M1.5 


41.57±0.57 




88+7 


N 


N 


N 


N 


- 




S55 


SE51 


5 39 17.17 


-2 25 43.4 


14.18 


1.15 


1 


12.90 


0.19 


Ml.O 


29.47±0.48 


<17.0 


133+8 


Y 


N 


Y 


Y 


Y 




S56 


r053923-0233 


5 39 22.87 


-2 33 33.1 


14.19 


1.21 


1 


12.83 


0.26 


M2.0* 


30.26±0.37 


<17.0 


584+7 


Y 


Y 


Y 


Y 


Y 




S57 


SWW200 


5 38 49.93 


-2 41 22.8 


14.21 


1.37 


1 


12.75 


0.22 


M3.0 


31.35±0.49 


<17.0 


604+5 


Y 


Y 


Y 


Y 


Y 




S58 


SWW28 


5 39 02.77 


-2 29 55.8 


14.21 


1.51 


1 


12.61 


0.31 


M3.5 


3I.77±0.49 


<17.0 


603+9 


Y 


Y 


Y 


Y 


Y 




S59 


SWW127 


5 39 24.36 


-2 34 01.4 


14.28 


1.25 


1 


12.98 


0.21 


M2.0 


33.18±0.45 


<17.0 


47+21 


Y 


N 


Y 


Y 


Y 




S60 


J053836.7-024414 


5 38 36 69 


-2 44 13.7 


14.32 


1.76 


1 


12.54 


0.27 


M4.5 


30.57±0.75 


<17.0 


570+3 


Y 


Y 


Y 


Y 


N 




S61 


4771-1099 


5 39 07 81 


-2 40 09. 1 


14.32 


0.60 




13.57 


0.10 


K4.5 


45.54±1.07 




42+16 


N 


N 


N 


N 


N 




S62 


J053820. 1-023802 


5 38 20 22 


-2 38 01 6 


14.33 


1.69 


1 


12.58 


0.25 


M4.0* 


33.92±2.54 


56.2!J» 
<17.0 


480+36 


Y 


Y 


Y 


Y 


Y 




S63 


J053827.5-023504 


5 38 27 51 


-2 35 04.2 


14.35 


1.36 




12.83 


0.25 


M3.5* 


29.72±0.63 


516+8 


Y 


Y 


Y 


Y 


Y 




S64 


r053907-0228 


5 39 07 59 


-2 28 23 4 


14.37 


1.45 


1 


12.88 


0.19 


M3.0* 


31.48±0.46 


<17.0 


615+11 


Y 


Y 


Y 


Y 


Y 




S65 


SWW25 


5 38 41.60 


-2 30 28.9 


14.39 


1.45 


1 


12.84 


0.21 


M3.5 


31.01±0.51 


<17.0 


588+14 


Y 


Y 


Y 


Y 


N 




S66 


Kl.01-114 


5 39 36 06 


-2 36 31 


14.43 


0.76 




13.07 


0.22 


K7.0 


48.55±0.63 




56+23 


N 


N 


N 


N 


N 




S67 


p05 3 84 1-0236 


5 38 41 36 


-2 36 44.5 


14.49 


1.46 




12.99 


0.22 


M3.5 


3I.92±0.51 


<17.0 


577+14 


Y 


Y 


Y 


Y 


Y 




S68 


SWW86 


5 38 40 54 


-2 33 27.6 


14.54 


1.65 


1 


12.80 


0.27 


M4.0 


31.79±0.73 


<17.0 


522+11 


Y 


Y 


Y 


Y 


N 




S69 


SWW31 


5 38 39 03 


-2 45 32.2 


14.58 


1.34 


1 


12.91 


0.30 


M2.5 


30.67±0.56 


<17.0 


551+10 


Y 


Y 


Y 


Y 


N 




S70 


Kl.02-91 


5 38 56 23 


-2 31 15.4 


14.58 


0.76 




13.42 


0.25 


K7.0 


69.74±0.63 




37+9 


N 


N 


N 


N 


N 




S71 


SWW29 


5 38 47 19 


-2 34 36 8 


14.64 


1.45 


1 


12.56 


0.48 


M3.5 


31.87±1.15 


<17.0 


306+9 


Y 


Y 


Y 


Y 


N 




S72 


J053834.5-024109 


5 38 34 60 


-2 41 08.8 


14.72 


1.46 


1 


13.10 


0.33 


M3.5 


30.88+0.59 


<17.0 


547+3 


Y 


Y 


Y 


Y 


N 




S73 


SWW15 


5 38 43.87 


-2 37 06.8 


14.80 


1.79 


1 


12.84 


0.37 


M4.5 


31.23±0.69 


<17.0 


453+7 


Y 


Y 


Y 


Y 


N 




S74 


SWW227 


5 38 59.23 


-2 33 51.4 


14.83 


1.26 


1 


12.89 


0.58 


M2.0 


31.58±0.70 


<17.0 


395+33 


Y 


Y 


Y 


Y 


Y 




S75 


J053914.5-022834 


5 39 14.47 


-2 28 33.3 


14.85 


1.52 


1 


13.34 


0.31 


M3.5* 


29.19+0.53 


<17.0 


61+6 


Y 


N 


Y 


Y 


Y 




S76 


K 1.02-4 


5 39 15.83 


-2 36 50.7 


14.86 


1.50 




13.25 


0.32 


M3.5 


31.27+0.60 


<17.0 


579+14 


Y 


Y 


Y 


Y 


Y 




S77 


SWW230 


5 38 42.86 


-2 38 52.5 


14.92 


1.11 


1 


13.68 


0.27 


Ml.O 


41.98+0.50 




70+6 


N 


N 


N 


N 


N 




S78 


SWW129 


5 39 08.78 


-2 31 11.5 


14.97 


1.63 


1 


13.04 


0.45 


M4.0 


31.91+0.64 


<17.0 


470+13 


Y 


Y 


Y 


Y 


N 




S79 


Kl.02-19 


5 38 51.74 


-2 36 03.3 


14.97 


1.87 


3 


12.91 


0.26 


M5.0 


30.81+0.76 


<17.0 


524+10 


Y 


Y 


Y 


Y 


Y 




S80 


K3.01-167 


5 38 49.70 


-2 34 52.6 


15.03 


1.81 


3 


12.98 


0.25 


M4.5 


31.15+0.80 


<17.0 


483+4 


Y 


Y 


Y 


Y 


N 




S81 


K8 


5 38 50 78 


-2 36 26 8 


15.06 


2.00 


3 


13.11 


0.24 


M5.0 


31.09+1.51 


24.5!|? 


442+37 


Y 


Y 


Y 


Y 


N 




S82 


K12 


5 39 13.48 


-2 23 51.9 


15.18 


1.41 


3 


13.95 


0.24 


M3.0 


40.63+0.63 


135+57 


N 


N 


N 


N 


- 




S83 


B3.01-67 


5 38 46.85 


-2 36 43.5 


15.28 


1.88 


3 


13.22 


0.33 


M5.0 


30.22+1.39 


is.stfl 


502+3 


Y 


Y 


Y 


Y 


N 




S84 


SWW222 


5 39 30 56 


-2 38 27 


15.30 


1.32 


3 


13.81 


0.22 


M2.5 


23.43+0.69 


N 


N 


N 


Y 


N 


Y 


SB2 


S85 


Kl.02-156 


5 38 51 01 


-2 27 45.7 


15.51 


1.00 


3 


14.28 


0.23 


Ml.O 


72.34+0.88 




N 


N 


N 


N 


N 


Y 


SB2 


S86 


K3.01-263 


5 38 28 25 


-2 32 27.4 


15.62 


0.53 


3 


14.86 


0.15 


K3.5 


113.37+1.07 




43+13 


N 


N 


N 


N 


Y 




S87 


K4.03-422 


5 3S 45 98 


-2 37 29.3 


15.67 


1.79 


3 


13.37 


0.51 


M4.5 


30.19+0.91 


<17.0 


402+3 


Y 


Y 


Y 


Y 


N 




S88 


K3.01-226 


5 38 35.29 


-2 33 13.1 


15.96 


1.62 


3 


13.91 


0.32 


M4.0 


31.03+0.98 




582+7 


Y 


Y 


Y 


Y 


N 




S89 


r053808-0235b 


5 38 08.66 


-2 35 41.4 


15.99 


0.47 


3 


15.23 


0.14 


K2.0 


16.54+2.02 




N 


N 


N 


N 


N 


N 


SB2 


S90 


p053840-0232 


5 38 40.89 


-2 32 59.8 


16.00 


0.50 


3 


15.36 


0.14 


K3.0 


62.12+1.50 




64+6 


N 


N 


N 


N 


N 




S91 


p053902-0222 


5 39 02.94 


-2 22 41.8 


16.02 


1.36 


3 


14.79 


0.17 


M3.0 


? 




139+8 


? 


N 


N 


N 


N 


SB 


S92 


J053826.8-022846 


5 38 26.84 


-2 38 46.0 


16.12 


1.91 


3 


14.11 


0.28 


M5.0 


30.66+0.94 


<17.0 


494+9 


Y 


Y 


Y 


Y 


N 




S93 


Kl.02-18 


5 38 42.39 


-2 36 04.4 


16.26 


1.49 


3 


14.26 


0.38 


M3.5 


29.66+1.26 


<17.0 


272+20 


Y 


Y 


Y 


Y 


N 




S94 


K4.03-1807 


5 38 41.46 


-2 35 52.3 


16.32 


2.25 


3 


14.00 


0.37 


M6.0 


30.40+1.48 


<17.0 


322+27 


Y 


Y 


Y 


Y 


N 




S95 


2MJ05391483-0244415 


5 39 14.83 


-2 44 41.6 








12.34 


0.19 




61.23+0.59 




32+3 


N 


N 


N 


N 


N 





Table 1. continued 



ID 


Name" 


RA" DEC" 




R-r reF J" 


H-K^' SpT" 




vsin(i) 


Li pEW 




Membership 




X' 


Notes 






(J2000) 








(km/s) 


(km/s) 


(mA) 


Vr 


Li Ha 


Tot 






S96 


K3.01-325 


5 38 32.68 -2 31 15.6 




12.55 


0.08 


-34.79±1.19 




9±4 


N 


N N 


N 


Y 


SBl 


S97 


2MJ05391003-0242425 


5 39 10.04 -2 42 42.5 




12.97 


0.24 


78.96±0.68 




70+6 


N 


N N 


N 


N 




S98 


2MJ05390458-0241493 


5 39 04.59 -2 41 49.4 




13.96 


0.69 


31.61±0.73 


<17.0 


443±57 


Y 


Y Y 


Y 


N 





a: star names are from the following sources: 4771-..., r05..., p05... = Wolk (1996): SE = Scholz & Eisloffel (2004) : SWW = S herry et al. (2004') : J05... = 
Zap atero Osorio et al. (2002); Beiar et al. (2004 ): note that we have dropped the S Ori prefix in front of the J05... names; K = Kenvon et al. (2005) ; 
B = Burningham et al. (2005); 2M = 2MASS catalogue. 
b: coordinates and infrared photometry are from the 2MASS catalogue. 

c: optical photometric data are taken from the following sources: (1) Sherry et al. (2004) . (2) Wolk (1996) . (3) Kenyon et al. (2005) . 

d: spectral types marked with asterisk have been derived spectroscopically by Zapatero Osorio et al. (2002) . The other spectral types have been derived from 
photometry (see Sect. 12. It . 

e: for double-lined spectroscopic binaries, we only indicate whether the line is identified (Y) or not (N) 
/: Y = detected, N = undetected, - = outside the XMM field of view 



Table 2. Photometry and membership for the observed sample stars in the A Ori cluster. 



ID Name'' 


RA^ DEC^ 






H-K^ SpT'' 


Vr 


vsin{i) 


Li pEW^ 


Membership Notes 




(J2000) 








(km/s) 


(km/s) 


(mA) 


v, Li Yia Tot 



T 01 


T Ori 001 


S IS SS A1 


Q SA 10 Q 
y JO DXj.y 


1 AS 
IZ.DJ 


74 




Z 


1 1 40 
i 1 .^Z 


1 
U.Zl 


IVO. J 


7 




SOO+10 
JZU± JZ 


7 


Y 
1 


Y 
1 


Y9 


T CM 




S 14 10 81 


Q SQ 10 


1 Q4 


O 78 
U. /o 


1 
1 


1 1 84 
i 1 .o4 


O 1 7 
U. i / 


l^A S 
lv4. J 


07 OQ-i-0 OA 
Z / .U7+U.ZO 


1 8 Q+2.7 

18.9_i, 


4A4+01 
404±Zj 


V 


Y 
I 


Y 
I 


Y 
I 


T (YX 


\-\Ji\-\j\.0 


S IS 1 1 
J DO U.40 


Q SS OS 1 


1118 


O 80 




z 


1 1 OA 

1 i.yo 


O 01 
U.Zj 


1^8 O 
Jvo.U 




S11 +11 
jjl± J J 


7 


V 
I 


V 
I 


Y7 






S 14 10 91 


Q S9 SS 1 


1 1 10 


1 06 
l.UO 


1 

1 


19 07 


17 
U. 1 / 


1^7 
Iv/ .U 


07 79-1-0 1 8 
Z/ . /Z±U.lo 


<17.0 


S91+96 

JZJ+ZO 


Y 
I 


Y 


Y 
1 


Y 


T 


T Ori (Y)C\ 


S 14 S7 S7 


46 07 9 


1111 


1 14 
1. J'f 


o 

z 


1 1 86 
1 l.oD 


10 

U. ly 


\A0 
iVlZ.U 


91 41-*-0 SI 
Z1.H-J±U.JJ 




1 8+90 


IN 


1ST 
IN 


Y 
1 


1ST 
IN 




T Oi-i noo 
j_(Un-uzz 


S IS S1 1A 


SS 1 1 

y J J i l.Z 


1 1 18 
1 j.j<5 


1 01 




z 


1 10 
IZ.IU 


Ci OS 

U.Zj 


IVll.J 


08 40-I-0 18 
Zo.4U±U. JO 


^17 

< 1 / .u 


SI A+11 
jlO± J J 


V 


V 


Y 


Y 
I 


T 07 


T Ori 09zL 


S 14 S7 19 


S4 16 7 


1 1 4S 

1 J.H-J 


08 




z, 


19 14 

iZ. IH- 


91 


MO 

iVlU.U 


07 98+0 90 

Z / .ZOiU.Z7 


<r'l 7 
*^ i / .u 


SS4+9 1 

J JH-ItZ 1 


Y 

T 


Y 
1 


Y 
1 


Y 
1 


T OS 


T Ori OOA 


S 14 1A 01 


Q SI 44 


1 1 47 


1 1 

1 . lU 



z 


1 9 OS 

1 Z.UJ 


91 
U.ZJ 


\CQ S 


07 00-1-0 41 

Z / .ZyitU.H-J 


ZO.U_jQ 

^17 
<.! / .U 


S81 +41 
JOlltH-J 


Y 


Y 
1 


Y 
1 


Y 
1 


T OQ 


r» A/10 1 Q 


S 14 48 4A 


Q S7 1 S 7 

y J 1 Vj. 1 


1 1 71 
1 J. / J 


1 00 

1 .zu 


1 

L 


1 9 40 
i Z.^Z 


1 8 
U. i o 


A/TO S 
iVlU . J 


07 47-1-0 08 
Z / / itU.Zo 


S71 +97 
J / i+Z / 


Y 


Y 
I 


Y 


Y 
1 


T 1 
LIU 


T Ori 010 


SIS 1 S4 


Q SS 1 Q S 


1 1 74 
1 J. / 


1 1 
1 .Z i 



z 


1 41 
iZ.H- J 


9A 
u.zo 


A/Tl S 

iVl 1 . J 


7 




V 


7 


Y 
1 


Y 
1 


Y9 


T 1 1 


T Ori 01A 


SIS 1 Q QO 


1 00 1A S 
lU UZ JU.J 


1 1 Q7 

1 J.7 / 


1 1 1 
1 . 1 J 



z 


1 44 


4A 


A/Tl 
iVll .U 


04 IA-1-O 10 
Z^. JO±U. JU 


^17 
^ 1 / .U 


S41 +1S 
JH-1± J J 




Y 
1 


Y 
1 


Y7 


Til 


T Ot-i 01S 


S IS 1 S 1 4 

O DJ ID. 14 


1 o oi OA a 


1 1 Q7 


1 08 
l.Zo 




z 


1 SS 
IZ.JJ 


O 91 
U.Zj 


A/f9 S 
iVlZ.j 


1 1A-I-0 70 
Zl. jO±U. /Z 




S79+9 1 
J /Z±Z1 


IN 


V 
I 


V 


Y7 


T 1 "3 


LAjTV-KJJK) 


5 34 39.29 


10 01 28.7 


1 1 OQ 


1 AQ 




z 


10 S8 
IZ.JO 


O 01 
U.Zj 


A4'1 O 
Mj.U 


OA AIj-O 18 
Z4.0j±U.jo 


SA-l99 
j0±ZZ 


IN 


XT 

IN 


I 


IN 




T rvri ni7 


5 34 35.61 


9 59 43.3 


1 1 00 


118 
l.lo 




z 


19 4A 
1Z.40 


04 
U.Z4 


A/fO O 
IVIZ.U 


07 1 1-1-O 11 
Z /. 1 J±U. JJ 


^17 
<1 / .U 


SAA+S7 
jOO± J / 


Y 
1 


Y 


Y 
I 


Y 
I 


T 1 < 




5 35 39.48 


9 50 32.8 


1 A OA 
14. Uu 


1 10 
l.jZ 




z 


19 SS 

IZ.JJ 


O OO 

u.zy 


Mj.U 


OA OS-i-O /1A 

zo.yj±u.4o 


^01 1 
<Z1. J 


SA1 A-A S 
j01±4j 


I 


I 


I 


"V 
I 


T 1 A 


T Mi-J O/1 1 


5 35 30.45 


9 50 34.1 


1/1 1 O 
14. iU 


1 /IS 
1.4 J 


z 


1 SO 
iZ.jU 


O OT 

u.z / 


A4^1 S 
Mj.j 


07 OS-uO 71 
Z / .Uj±U. / i 


Al 0+11.8 


/I QS-u/lO 
4oj±4U 


1 


V 
1 


V 
1 


V 
1 


LI / 


UMUjU 


5 35 17.17 


951 11.4 


14. i J 


1 /I A 
1.40 


1 

1 


1 o on 


n OO 
U.Zz 


Ml.U 


07 Qn_i_n 07 
Z/.jU+U.z / 


^ 1 7 n 
<i /.U 


^7 1 /I 
J / l±j4 


V 

I 


"V 

1 


"V 

1 


"V 

1 


T 1 Q 




5 35 07.42 


9 58 22.4 


1 A OQ 

14. Zj 


l.JJ 


z 


1 O T? 

IZ. / / 


n OA 
U.zo 


A /TO n 

MZ.U 


OA on_i_n /10 
Z0.07+U.4Z 


^ 17 A 
<1 /.U 


jj4±Zj 


V 

I 


V" 

1 


V" 

1 


V" 

1 


Tin 


T A/IA 


5 34 26.08 


9 51 49.4 


1 A QA 

14. JO 


1 OQ 

l.zo 


z 


i j.Uj 


n OQ 
U.Zj 


A/TO n 

MZ.U 


n oo_i_n A'2 
— U.Zo±U.4j 




14o±o4 


XT 

IN 


M 

JN 


■\T 

JN 


M 

JN 


T on 




5 35 12.56 


953 11.1 


14.41 


1 n 
l.j / 


z 


1 QQ 


O 07 
U.Z / 


A/TO S 
MZ. J 


07 O/l-uO A A 
Z / .U4+U.44 


^1 7 
<1 /.U 


S/1 S-u 1 

j4j± IZ 


1 


V 
1 


V 
1 


V 
1 




T Ot-i OzlQ 


5 35 01.00 9 49 36.1 


14 SO 
14. JU 


1 07 
l.Z / 




z 


1117 
1 J. 1 / 


O 14 
U.J4 


A/f O 
MZ.U 


04 OA-i-O 1A 
Z4.U0±U. JO 




04±1 J 


IN 


IN 


IN 


IN 


T 00 




5 34 56.40 


9 55 04.6 


^A <A 
14. J4 


1 1A 
I.JO 


z 


19 88 


O OQ 

u.zy 


A/fO S 
JVIZ.J 


9 




SOA-lSQ 

jyu±j<5 


7 


I 


I 


V7 
I 


T 01 


JJlVlUjZ 


5 35 18.38 


10 02 38.4 


14 AO 

14. oy 


1 SA 
I.jO 


1 
1 


1 1 07 
1 J.U/ 


O OA 

u.zo 


Ml. J 


OA 08-1-0 14 
Z0.!7O±U. j4 


<1 /.U 


S80+1 A 
JO!7±10 


Y 


Y 


Y 
I 


Y 
I 


T OA 


T Ar^ 0^1 


5 34 36.73 


9 52 58.3 


14 70 
14. /Z 


1 1A 
1. JO 




z 


1117 
1 J. 1 / 


04 
U.Z4 


A4^9 S 
MZ. J 


07 OO-i-O 40 
Z / .UU±U.4Z 


^18 1 
<lo. J 


SA1 +10 
j01±jU 


Y 
I 


Y 


Y 


V 


T OS 

LZJ 


T Ori OSS 


5 35 21.43 


9 49 56.6 


14 7A 


1 1A 

1 .JO 




z 


1118 
i J. 1 o 


01 
U.ZJ 


A/TO S 
iVlZ . J 


OA 70-1-0 10 
ZO. / UitU. jy 


^17 


AOO+11 
OUZlt J J 


Y 
1 


Y 
1 


Y 
1 


Y 
1 


T OA 

LZO 


T Ori OSA 


5 34 58.37 


9 53 47.1 


14 87 


1 SA 

1 .JO 



z 


1101 
i J.Z i 


10 

u. ju 


A/Tl 
iVlJ.U 


OA 84-1-0 SA 
ZO . oH-it U . J 


^10 1 

<- vy .D 


S7A+01 
J /0±ZJ 


Y 
1 


Y 
1 


Y 
1 


Y 
1 


T 07 

LZ / 


T Ori 0S7 


5 35 11.32 


10 00 50.2 


1 S 04 
1 j.U^ 


1 SQ 

1 .Jy 



z 


1 1 41 


08 
U.Zo 


A/Tl S 
iVlJ. J 


OA QQ-i-0 40 
Z.O.yy±\}.^-y 


^17 


A77+1 
/ l±iy 


Y 
I 


Y 
1 


Y 
1 


Y 
1 




T Ori OAO 


5 35 20.00 


9 49 06.2 


1 S 1 4 

1 J. IH- 


1 49 




z 


1 1 60 


10 

U. JU 


A/r9 s 

IVIZ. J 


07 99-1-0 4S 

Z, / .ZZ,iU.H-J 


^ 1 8 S 

<^ i 0. J 


SOO+98 


Y 

T 


Y 
1 


Y 
1 


Y 
1 


T OQ 

LZ7 


T Ori 0A1 


5 35 18.18 


9 52 24.2 


ISIS 
1 J. i J 


1 41 
1 .'+J 




z 


1 1 SI 
i J. J J 


1 1 
U.J 1 


A/r9 s 

IVIZ. J 


9A 80-1-0 47 
ZO.oUitU.'+ / 




SOI -1-10 
jyiit JU 


Y 
1 


Y 
1 


Y 
1 


Y 
1 


\-iD\J 


T Ori-Ofi? 


5 35 15.33 


9 48 37.0 


IS 16 

1 J. lU 


1 46 


2 


1^ 61 

1 J.UJ 


98 

U.Z.O 


Ml 


96 80+0 47 

Z.U.OUXU.T- / 


«^17 
1 / .u 


648+48 


Y 


Y 


Y 


Y 


T '^1 

XjJ 1 


T Ori -068 

\-j\JV 1-\JU o 


5 34 48.02 


9 43 26.2 


1 S 90 

1 J.Z,V/ 


1 S6 

1. JU 


2 


1'^ S9 

1 J. JZ, 


97 
u.z, / 


M'^ 

iVlJ.U 


90 17+0 47 


<17.0 


608+9 S 

U70in: z,j 




Y 


Y 


Y? 


L32 


T OH -069 


5 34 43.97 


9 48 35.6 


15.20 


1.69 


2 


13.38 


0.34 


M3.5 


? 




516+57 


? 


Y 


Y 


Y? 


L33 


T Ori -07 


5 34 55.22 


10 00 34.7 


15.23 


1.72 


2 


13.40 


0.26 


M5.0* 


96 09+0 89 


61 3+"-5 


455+44 


Y 


Y 


Y 


Y 


L34 


T Ori-fl61 


5 35 19.14 


9 54 42.4 


15.34 


1.46 


2 


13.76 


0.41 


M3.0 


97 1 Q+fl 47 


<18.2 


505+52 


Y 


Y 


Y 


Y 


L35 


T Ori -076 


5 35 10.96 


9 57 43.8 


15.81 


1.58 


2 


14.22 


0.33 


M3.0 


97 59+0 "SO 


<17.0 


608+19 


Y 


Y 


Y 


Y 


L36 


T Ori-07Q 

L_. V.y 1 1 \J 1 y 


5 34 48.26 


9 59 53.9 


16.00 


1.51 


2 


14.22 


0.20 


M3.0 


27 01+0 51 


<17.0 


607+59 


Y 


Y 


Y 


Y 


L37 


T Ori -080 


5 35 30.05 


9 59 25.5 


16.01 


1.50 


2 


13.80 


0.31 


M3.0 


9"^ 74+0 81 


60 2+2' 3 


523+20 


Y 


Y 


Y 


Y 


LOO 


T Ori 081 


5 35 43.41 


9 54 26.8 


1 6 09 






z 


1 d 97 


96 





96 19+0 S7 

Z,0. JZ,l!lU. J / 


19J+7 9 


S8^+77 




Y 
1 


Y 
1 


Y 
1 




T Ori 087 


5 34 33.77 


9 55 34.2 


1 A no 


1 




z 


1 4 1 Q 


C\ ^9 




07 OS-i-O S7 
Z / .ZJ±U.J / 


i8.4_j7 
<17.0 




V 


V 


V 


V 


L40 


LOri-088 


5 34 49.50 9 58 46.8 


16.10 


1.68 


2 


14.14 


0.31 


M3.5 


26.75±0.53 


660+42 


Y 


Y 


Y 


Y 


L41 


LOri-092 


5 35 50.97 


9 51 03.5 


16.19 


1.65 


2 


14.44 


0.30 


M3.5 


26.66+0.57 


19.8iv' 


661+53 


Y 


Y 


Y 


Y 


L42 


LOri-093 


5 34 41.20 


9 50 16.3 


16.21 


1.61 


2 


14.46 


0.24 


M3.5 


27.00+0.56 


<18.3' 


623+61 


Y 


Y 


Y 


Y 


L43 


LOri-094 


5 34 43.17 


10 01 59.8 


16.28 


1.75 


2 


14.40 


0.37 


M4.0 


26.36+0.80 


54.8!|^ 


538+204 


Y 


Y 


Y 


Y 


L44 


LOri-095 


5 35 24.18 


9 55 15.4 


16.35 


1.61 


2 


14.56 


0.30 


M6.0* 


27.31+0.55 


<19.7 


559+30 


Y 


Y 


Y 


Y 


L45 


LOri-096 


5 35 11.13 


9 57 19.6 


16.37 


1.65 


2 


14.63 


0.33 


M3.5 


26.92+0.55 


<19.1 


553+48 


Y 


Y 


Y 


Y 


L46 


LOri-100 


5 35 00.10 9 46 14.0 


16.43 


1.65 


2 


14.77 


0.22 


M3.5 


28.04+0.46 


<17.0 


717+43 


Y 


Y 


Y 


Y 


L47 


LOri-102 


5 35 22.02 


9 52 52.3 


16.50 


1.74 


2 


14.63 


0.27 


M4,0 


28.10+0.53 


<17.0 


584+62 


Y 


Y 


Y 


Y 



SB 



SB 



SB2 



SB 



SB 



Table 2. continued. 



ID Name" 


RA" DEC" 


I' 


R-I' ref J" 


H-K^ SpT" 




vsin{i) 


LipEW^ 




Membership Notes 




(J2000) 








(km/s) 


(km/s) 


(mA) 


Vr 


Li Ho- Tot 


L48 LOri-105 


5 34 17.58 9 52 29.7 


16.75 


1.83 2 14.92 


0.35 M4.0 


26.45+0.70 


<20.0 


Y 


Y 


Y Y Y 


L49 LOri-106 


5 35 28.77 9 54 10.2 


16.76 


1.72 2 14.78 


0.42 M4.0 


26.83±0.54 


<17.0 


636±132 


Y 


Y Y Y 


a: star names are from the following sources: 


DM = 


Dolan & Mathieu (1999): LOri = Barrado v 


Navascues et al. 


(2004). 









b: coordinates and infrared photometry are from the 2MASS catalogue. 

c: optical photometric data are taken from: (1) Dolan &. Mathieu (1999), (2) Barrado v Navascues et al. (2004). 

d: spectral types marked with asterisk have been derived spectroscopically by Barrado v Navascues et al. (2004). The other spectral types have been derived from 
photometry (see Sect. 12. It . 

e: for the double-lined spectroscopic binary LIO and for the star L48, we only indicate whether the line is identified (Y) or not (N) 

P 
P 

O 
O 

o 



> 



O 
O 

o 
>< 
5' 
B- 

o 



o 

o 
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Table 4. Accretion properties of the cr Ori cluster members 



ID 


HapEW 


Ha 10%width 


Log(Macc) 


Nil 6583 A 


Hel 6678 A 


SII6716A 


SII6731 A 


Disk 




(A) 


(km/s) 


(Mo/yr) 


(A) 


(A) 


(A) 


(A) 


class" 


S02 


-2.16+ 0.14 


146+12 




^0.05 


$0.05 


$0.05 


$0.05 


III 


S03 


-1.39± 0.10 


210+30 




^0.05 


$0.05 


$0.05 


$0.05 


m 


S04 


-6.91±0.14 






^OAO 


$0.10 


$0.10 


$0.10 


III 


805 


-31.93± 1.45 


500+20 


-8.0+ 0.5 


^0.05 


$0.05 


$0.05 


$0.05 


II 


S06 


-13.19± 1.38 


504+57 


-8.0+ 0.7 


0.14 


$0.03 


$0.03 


$0.03 




S07 


-0.94+ 0.05 


159+20 




<,0.04 


$0.04 


$0.04 


$0.04 


III 


SIO 


-1.89± 0.21 


216+39 


. 


^0.05 


$0.05 


$0.05 


$0.05 


III 


S12 


-5.93+0.14 


342+31 


-9.6+ 0.5 


0.39 


$0.03 


$0.03 


0.04 


II 


S13 


-25.11+0.72 


539+20 


-7.7+ 0.5 


0.07 


$0.06 


$0.06 


0.10 


II 


S14 


-40.03+ 2.80 


424+15 


-8.8+0.4 


0.27 


0.26 


$0.05 


$0.05 


II 


S15 


-17.17± 0.80 


226+4 


-10.7+ 0.3 


0.28 


$0.07 


$0.07 


$0.07 


II 


S16 


-1.46± 0.17 


169+36 




^0.03 


$0.03 


$0.03 


$0.03 


III 


S17 


-17.14± 1.66 


214+17 


-10.8+ 0.4 


0.05 


$0.03 


0.04 


$0.03 


II 


S18 


-1.25±0.05 


143+27 




^0.03 


$0.03 


$0.03 


$0.03 


III 


S19 


-2.45±0.18 


155+20 


_ 


$0.03 


$0.03 


$0.03 


$0.03 


III 


S21 


-20.94± 1.20 


317+6 


-9.8+ 0.4 


<.0.05 


0.22 


$0.05 


$0.05 


II 


S23 


-0.89± 0.13 


338+88 


-9.6+ 0.9 


0.05 


$0.05 


$0.05 


$0.05 


II 


S24 


-3.59± 0.29 


178+27 


_ 


$0.05 


$0.05 


$0.05 


$0.05 


III 


S26 


-4.65+0.13 


_ 


_ 


$0.03 


$0.03 


$0.03 


$0.03 


III 


S28 


-5.60± 0.72 


178+31 


_ 


$0.10 


$0.10 


$0.10 


$0.10 


III 


S29 


_ 


_ 


_ 


_ 


_ 


_ 


_ 


EV 


S32 


-25.76+ 0.79 


422+15 


-8.8+ 0.4 


0.66 


0.35 


0.06/0.08^ 


0.19/0.19* 


l" 


S33 


-22.97± 0.49 


445+23 


-8.6+0.5 


$0.08 


0.11 


$0.08 


$0.08 


II 


S34 


-10.19+ 0.92 


317+18 


-9.8+ 0.4 


$0.05 


$0.05 


$0.05 


$0.05 


II 


S35 


-3.78± 0.14 


141+24 




$0.09 


$0.09 


$0.09 


$0.09 


m 


S39 


-5.02+ 0.30 


134+16 


. 


$0.10 


$0.10 


$0.10 


$0.10 


III 


S41 


-16.48+0.76 


191+10 


<-ll 


2.34 


0.19 


1.06 


1.57 




S43 


-27.43+2.36 






$0.07 


0.24 


$0.07 


$0.07 


II 


S44 


-197.57+11.64 


383+4 


-9.2+ 0.4 


1.14 


0.14 


$0.08 


$0.08 


II 


S45 


-6.71+ 0.23 


189+22 




$0.10 


0.11 


$0.10 


$0.10 


III 


S47 


-0.73+ 0.02 


237+14 




$0.05 


$0.05 


$0.05 


$0.05 


III 


S49 


-4.73+0.34 


127+22 




$0.08 


$0.08 


$0.08 


$0.08 


III 


S51 


-3.39+ 0.22 


157+12 


<-ll 


$0.05 


$0.05 


$0.05 


$0.05 


EV 


S52 


-20.86+ 1.68 


251+14 


-10.5+0.4 


$0.10 


0.24 


$0.10 


$0.10 


II 


S53 
















III 


S55 


-1.12+ 0.08 


93+18 




$0.03 


$0.03 


$0.03 


$0.03 


III 


S56 


-3.89+0.14 


132+21 




$0.10 


$0.10 


$0.10 


$0.10 


III 


S57 


-1.40+ 0.17 


125+5 




$0.09 


$0.09 


0.10 


$0.09 


III 


S58 


-4.45+ 0.27 


116+6 




$0.08 


$0.08 


$0.08 


$0.08 


III 


S59 


-2.58+ 0.04 


89+13 




$0.10 


$0.10 


$0.10 


$0.10 


III 


S60 


-3.98+0.12 


121+11 




0.20 


$0.10 


0.36 


0.20 


III 


S62 


-10.62+ 0.57 


237+17 




0.10 


$0.03 


0.09 


0.04 


III 


S63 


-14.11+0.51 


299+17 


-10.0+ 0.4 


$0.09 


0.31 


$0.09 


$0.09 


n 


S64 


-4.39+ 0.10 


102+12 




$0.08 


$0.08 


$0.08 


$0.08 


III 


S65 


-4.35+ 0.60 


223+42 


-10.7+ 0.5 


$0.08 


$0.08 


$0.08 


$0.08 


II 


S67 


-2.12+0.05 


114+19 




$0.08 


$0.08 


$0.08 


$0.08 


III 


S68 


-8.79+ 0.84 


248+11 


-10.5+0.4 


0.67 


0.32 


$0.08 


$0.08 


II 


S69 


-10.63+0.65 


379+14 


-9.2+ 0.4 


0.13 


0.22 


0.25 


0.12 


II 


S71 


-113.26+6.09 


379+5 


-9.2+ 0.4 


6.48 


0.57 


0.44 


1.24 


II 


S72 


-3.80+ 0.24 


203+23 


-10.9+0.4 


0.09 


$0.05 


0.14 


0.09 


II 


S73 


-46.98+3.86 


207+2 


-10.9+0.3 


2.05 


1.13 


$0.08 


$0.08 


II 


S74 


-32.72+ 1.70 


372+13 


-9.3+ 0.4 


0.54 


0.98 


0.21 


0.55 


II 


S75 


-4.60+ 0.33 


102+9 




$0.10 


$0.10 


$0.10 


$0.10 


III 


S76 


-4.75+ 0.29 


162+12 


<-ll 


$0.10 


$0.10 


$0.10 


$0.10 


II 


S78 


-19.65+0.19 


401+26 


-9.0+ 0.5 


$0.10 


0.50 


$0.10 


$0.10 


EV^ 


S79 


-15.87+ 1.64 


134+9 




$0.08 


0.21 


0.14 


$0.08 


III 


S80 


-5.76+ 0.48 


194+6 


<-ll 


$0.08 


0.17 


$0.08 


$0.08 


II 


S81 


-8.18+ 0.61 


132+11 




0.17 


$0.10 


0.23 


0.12 


III 


S83 


-9.71+ 1.30 


132+9 




0.14 


0.14 


0.20 


0.11 


III 
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Table 4. continued 



TT~\ 
Jl) 


Ha pbW 


Ha iUyowidtn 


Log(Mflec) 


Nil 6jo3 a 


Hel 66/0 A 


CTT iZn 1 A 

6/16 A 


CTT iZn'"! 1 A 
6/31 A 


Disk 




(A) 


(KUl/S ) 


(Mo/yr) 


(A) 


(A) 


(A) 


(A) 


class " 


S87 


-36.32± 1.54 


226±4 


-10.7+0.3 


4.07 


0.18 


0.41 


0.49 


II 


S88 


-7.16±0.52 


132±14 




<0.10 


^0.10 


^0.10 


$0.10 


III 


S92 


-14.37+ 0.49 


157+6 


<-ll 


0.31 


0.43 


0.65 


0.32 


II 


S93 


-113.52+ 6.42 


70+ 1 


< -11 


49.68 


0.76 


1.47 


2.92 


II 


S94 


-82.67+11.52 


157+3 


<-ll 


6.34 


1.03 


0.30 


0.62 


II 


S98 


-16.14± 0.65 


333±2 


-9.7+ 0.4 


0.14 


0.14 


0.12 


0.06 


II 



a: disk clasification from Hernandez et al. (2007) : III=diskless, II=thick disk, 
1= class I candidate, EV=evolved disk 
b: splitted in two separate lines 

c: classified as a transition disk candidate using the whole SED slope (see sec. 4.3 in Her nandez et al. (2007) ) 



d: classified as a class II using the whole SED slope (see sec. 4.3 in Hernandez et al. (2007) ) 
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Table 5. Accretion properties of the A Ori cluster members 



ID 


Ho- pEW 


Ho- 10% width 


Log(M„cc) 


Nil 65S3 A 


Hel 667S A 


SII 6716 A 


SII 6731 A 


Disk 




(A) 


(km/s) 


(Mo/yr) 


(A) 


(A) 


(A) 


(A) 


class " 


LOl 


-L13±0.15 


- 


- 


<0.04 


<0.04 


<0.04 


<0.04 


III 


L02 


-0.50+0.03 


137+15 


< -11 


<0.03 


<0.03 


<0.03 


<0.03 


- 


LOS 


-L5S±0.13 


- 


- 


<0.03 


<0.03 


<0.03 


<0.03 


Ill 


L04 


-LOOiO.OS 


155+13 


<-ll 


<0.03 


<0.03 


<0.03 


<0.03 


- 


L06 


-6.96±0.69 


219+43 


- 


<0.03 


0.12 


<0.03 


<0.03 


Ill 


L07 


-2.00±0.12 


137+20 


- 


<0.05 


<0.05 


<0.05 


<0.05 


III 


LOS 


-5.30±0.30 


19S+1S 


- 


<0.03 


<0.03 


<0.03 


<0.03 


III 


L09 


-2.44±0.23 


155+22 


<-ll 


<0.03 


<0.03 


<0.03 


<0.03 


- 


LIO 


- 


- 


- 


- 


- 


- 


- 


Ill 


Lll 


-S.47+0.47 


215+25 


-lO.SO+0.40 


<0.06 


<0.06 


<0.06 


<0.06 


II 


L12 


-3.32+0.35 


146+34 


- 


<0.06 


<0.06 


<0.06 


<0.06 


III 


L14 


-3.67+0.34 


14S+29 


- 


<0.06 


<0.06 


<0.06 


<0.06 


III 


L15 


-5.15+0.62 


141+lS 


- 


<0.0S 


<0.0S 


<0.0S 


<0.0S 


III 


L16 


-7.05+0.S6 


306+52 


- 


<0.06 


<0.06 


<0.06 


<0.06 


III 


L17 


-1.S9+0.15 


132+50 


<-ll 


<0.06 


<0.06 


<0.06 


<0.06 


- 


LIS 


-3.04+0.33 


123+27 


- 


<0.0S 


<0.0S 


<0.0S 


<0.0S 


Ill 


L20 


-3.34+0.44 


159+36 


<-ll 


<0.0S 


<0.0S 


<0.0S 


<0.0S 


EV 


L22 


-11.14+0.96 


- 


- 


<0.09 


<0.15 


<0.09 


<0.09 


II 


L23 


-4.9S+0.49 


100+11 


<-ll 


<0.09 


<0.09 


<0.09 


<0.09 


- 


L24 


-2.93+0.20 


130+22 


- 


<0.09 


<0.09 


<0.09 


<0.09 


Ill 


L25 


-6.53+0.49 


llS+13 


- 


<0.09 


<0.09 


<0.09 


<0.09 


III 


L26 


-5.57+O.Sl 


130+13 


- 


<0.10 


0.15 


<0.10 


<0.I0 


III 


L27 


-5.20+0.52 


107+11 


- 


<0.10 


0.20 


<0.10 


<0.10 


III 


L2S 


-4.1S+0.4S 


121+lS 


- 


<0.0S 


<0.0S 


<0.0S 


<o.os 


III 


L29 


-13.97+1. 3S 


274+15 


-10.20+0.30 


<0.10 


O.IS 


<0.10 


<0.10 


II 


L30 


-4.41+0.30 


123+22 


<-ll 


<0.10 


<0.10 


<0.10 


<0.I0 


II 


L31 


-7.90+1.26 


116+16 


- 


<0.10 


<0.15 


<0.10 


<0.10 


III 


L32 


-7.39+1.46 


- 


- 


<0.10 


<0.10 


<0.10 


<0.10 


III 


L33 


-10.71+0.9S 


326+9 


- 


<0.10 


<0.10 


<0.10 


<0.10 


III 


L34 


-19.14+2.53 


230+4 


-10.70+0.30 


3.60 


o.so 


0.26 


0.31 


II 


L35 


-4.92+0.60 


121+20 


- 


<0.10 


<0.10 


<0.10 


<0.10 


III 


L36 


-5.06+0.53 


127+25 


<-ll 


<0.10 


<0.20 


<0.10 


<0.I0 


EV 


L37 


-14.47+1.25 


2S7+41 


-10.10+0.50 


0.10 


<0.10 


<0.10 


<0.10 


EV 


L3S 


-5.32+0.6S 


134+16 


- 


<0.10 


0.10 


<0.10 


<0.10 


III 


L39 


-5.56+0.70 


125+lS 


<-ll 


<0.10 


<0.20 


<0.10 


<0.10 


EV 


L40 


-9.44+1.12 


107+13 


- 


<0.10 


0.17 


<0.10 


<0.I0 


III 


L41 


-2.90+0.34 


107+29 


- 


0.14 


<0.10 


<0.10 


<0.10 


III 


L42 


-6.25+0.94 


137+29 


- 


<0.10 


0.15 


<0.10 


<0.10 


III 


L43 


-15.53+2.23 


22S+1S 




<0.20 


<0.20 


<0.20 


<0.20 


III 


L44 


-4.96+0.62 


105+9 




<0.25 


<0.25 


<0.25 


<0.25 


III 


L45 


-6.97+1.10 


114+20 


<-ll 


0.22 


<0.20 


<0.20 


<0.20 


II 


L46 


-S.lS+1.40 


9S+6 




0.60 


<0.25 


0.59 


<0.25 


III 


L47 


-5.94+0.96 


93+4 




0.25 


<0.10 


0.25 


0.16 


III 


L4S 
















III 


L49 


-26.16+2.40 


107+4 


<-ll 


0.70 


0.40 


0.40 


0.30 


II 



a: disk classification from Barr ado v Navascues et al. (2007): - =Spitzer non-members, III=diskless, 
II=thick disk, EV=evolved disk 



